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(57) [Abstract] 

electrically conductive filler and binder resin are designated 
as main component, content of theaforementioned electrically 
conductive filler makes electrically conductive adhesive 
which is a range of 20 wt% or greater 70 wt% or less. 

Aforementioned electrically conductive filler it possesses 
protrusion at least in part, itis desirable . 

Especially dendrite metal filler is desirable. 

As for this adhesive resin component extrusion is done in 
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outside bypressing, electrically conductive filler component 
concentration can remain highly in inside,furthermore 
electrode surface damages and can connect. 

Because of this electrically conductive adhesive 3 can be 
formed on substrate electrode 2 of circuit board 1 without 
using solder, electronic part 4 can be mounted 

In addition contacting state of electrically conductive filler 
and electrode can be improved, the electrically conductive 
adhesive and mount body and mounting method which of 
electronic part which usesthis improve initial stage and long 
term reliability can be offered. 




Claims 
[IS*II2] 
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[Claim(s)] 
[Claim 1] 

With electrically conductive adhesive which designates 
electrically conductive filler and binder resin as main 
component,as for content of aforementioned electrically 
conductive filler in range of 20 wt% or greater 70 wt% or less 
fe electrically conductive adhesivco which is done 

[Claim 2] 

At least in portion of aforementioned electrically conductive 
filler electrically conductive adhesivco which isstated in 
Claim 1 which includes metal filler which possesses the 
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protrusion 
[Claim 3] 

electrically conductive adhesivco which is stated in Claim 2 
where electrically conductive filler which possesses 
protrusion is dendrite filler 

[Claim 4] 

electrically conductive filler, filler which possesses protrusion 
30 - 99 wt% and flake condition, electrically conductive 
adhesiveo which is stated in Claim 1 where filler of at least 1 
kind which is chosen from abbreviation layer and 
theabbreviation grain shape is mixture of 1 - 70 wt% 

[Claim 5] 

content of electrically conductive filler, electrically 
conductive adhesiveo which is stated in Claim 1 whichis a 
range of 30 wt% or greater 50 wt% or less 

[Claim 6] 

electrically conductive filler, electrically conductive 
adhesiveo which is stated in Claim 1 which is a metal of at 
least one which is chosen from copper^ silver* gold* 
platinum* palladium* nickel* stainless steel and these 
alloy 

[Claim 7] 

electrically conductive filler, electrically conductive 
adhesiveo which is stated in Claim 1 which is a filler which 
substance of at least one which in surface of metal is 
chosenfi^om silver* gold* palladium* silica and resin 
sheath is done 

[Claim 8] 

electrically conductive filler, electrically conductive 
adhesiveo which is stated in Claim 1 which is a filler of 
average particle diameter 1-100 ;mu m 

[Claim 9] 

binder resin, electrically conductive adhesiveo which is 
stated in Claim 1 which is a elasticity adhesive resin 

[Claim 10] 

With mount body which connects circuit board electrode and 
electronic part electrode to the electrical with electrically 
conductive adhesive which includes electrically conductive 
filler and binder resin. 

As for even content of aforementioned electrically conductive 
filler in range of 20 wt% or greater 70 wt% or less. 

At same time at least to portion of aforementioned electrically 
conductive filler the metal filler which possesses protrusion 
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including, 

content of electrically conductive filler of adhesive which 
exists between theaforementioned both electrodes is high in 
comparison with aforementionedeven content , mount body of 
electronic part where content of electrically conductive filler 
of adhesive which was pushed out from between 
aforementioned both electrodes is low in comparison with 
aforementioned even content and makes feature. 

[Claim II] 

At least in portion of aforementioned electrically conductive 
filler mount body of the electronic part which is stated in 
Claim 10 which includes metal filler whichpossesses 
protrusion. 

[Claim 12] 

Mount body of electronic part which is stated in Claim 1 1 
where the electrically conductive filler which possesses 
protrusion is dendrite filler. 

[Claim 13] 

electrically conductive filler, filler which possesses protrusion 
30 - 99 wt% and flake condition, mount body of electronic 
part which is stated in Claim 10 where filler of at least 1 kind 
which is chosen from abbreviation layer and abbreviation 
grain shape is mixture of 1 - 70 wt%. 

[Claim 14] 

content of electrically conductive filler, mount body of 
electronic part which is stated in Claim 10 which is a range of 
30 wt% or greater 50 wt% or less. 

[Claim 15] 

electrically conductive filler, mount body of electronic part 
which is stated in Claim 10 which is a metal of at least one 
which is chosen fi*om copper^ silver^ golds platinum^ 
palladium V nickeK stainless steel and these alloy. 

[Claim 16] 

electrically conductive filler, mount body of electronic part 
which is stated in Claim 10 which is a filler which substance 
of at least one which in surface of metal is chosen fix)m 
silver^ gold^ palladium.^ silica and resin sheath is done. 

[Claim 17] 

electrically conductive filler, mount body of electronic part 
which is stated in Claim 10 which is a filler of average 
particle diameter 1-100 ;mu m. 

[Claim 18] 

binder resin, mount body of electronic part which is stated in 
Claim 10 which is a elasticity adhesive resin. 
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[Claim 19] 

Aforementioned circuit board electrode and content of 
electrically conductive filler of adhesive whichexists between 
aforementioned electronic part electrode , mount body of 
electronic part which is stated in Claim 10 which is a range of 
75 wt% or greater 95 wt% or less. 

[Claim 20] 

surface of aforementioned circuit board electrode and 
aforementioned electronic part electrode part being damaged 
at least by metal filler which possesses theaforementioned 
protrusion, mount body of electronic part which is stated in 
Claim 1 1 which is connected. 

[Claim 21] 

spacing of part electrode and substrate electrode, mount body 
of electronic part which is stated in Claim 10 which is 20 
times or less of maximum size (Dmax ) of maximum 
electrically conductive filler which is included in 1 . 1 times or 
morcv electrically conductive resin of minimum dimension 
(Dmin ) of minimum electrically conductive filler which is 
included in electrically conductive resin. 

[Claim 22] 

With mounting method which connects circuit board 
electrode and electronic part electrode to electrical with 
electrically conductive adhesive which includes electrically 
conductive filler and binder resin. 

As for even content of aforementioned electrically conductive 
filler in range of 20 wt% or greater 70 wt% or less. 

Aforementioned adhesive coating fabric is done between 
theaforementioned circuit board electrode and aforementioned 
electronic part electrode , 

0. 

With pressure of range of 01 - 50 MPa aforementioned circuit 
board electrode andaforementioned electronic part electrode 
pressing. 

From between aforementioned both electrodes in comparison 
with theaforementioned even content mounting method o of 
electronic part which makes adhesive of electrically 
conductive filler of low content high content of electrically 
conductive filler of adhesive which exists between extrusion^ 
aforementioned both electrodes in comparison 
withaforementioned even content and makes feature 

[Claim 23] 

At least in portion of aforementioned electrically conductive 
filler mounting methodp of electronic part which is stated in 
Claim 22 which includes metal filler which possesses 
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protrusion 
[Claim 24] 

mounting methodo of electronic part which is stated in Claim 
23 where electrically conductive filler which possesses 
protrusion is dendrite filler 

[Claim 25] 

electrically conductive filler, filler which possesses protrusion 
30 - 99 wt% and flake condition, mounting methodo of 
electronic part which is stated in Claim 22 where filler of at 
least 1 kind which is chosen from abbreviation layer 
andabbreviation grain shape is mixture of 1 - 70 wt% 

[Claim 26] 

content of electrically conductive filler, mounting methodo 
of electronic part which is stated in the Claim 22 which is a 
range of 30 wt% or greater 50 wt% or less 

[Claim 27] 

electrically conductive filler, mounting methodo of 
electronic part which is stated in Claim 22 whichis a metal of 
at least one which is chosen firom copper^ silver^ gold« 
platinum^ palladium^ nickeU stainless steel and these 
alloy 

[Claim 28] 

electrically conductive filler, mounting methodo of 
electronic part which is stated in Claim 22 whichis a filler 
which substance of at least one which in surface of the metal 
is chosen from silver^ gold« palladium^ silica and resin 
sheath is done 

[Claim 29] 

electrically conductive filler, mounting methodo of 
electronic part which is stated in Claim 22 whichis a filler of 
average particle diameter 1-100 ;mu m 

[Claim 30] 

binder resin, mounting methodo of electronic part which is 
stated in Claim 22 whichis a elasticity adhesive resin 

[Claim 31] 

Aforementioned circuit board electrode and content of 
electrically conductive filler of adhesive whichexists between 
aforementioned electronic part electrode , mounting methodo 
of electronic part whichis stated in Claim 22 which is a range 
of 75 wt% or greater 95 wt% or less 

[Claim 32] 

surface of aforementioned circuit board electrode and 
aforementioned electronic part electrode damaging part at 
least with metal filler which possesses theaforementioned 



Page 8 Paterra Instant MT Machine Translation 



WO2001064807A1 

33] 

(Dxmn)<D 1.1 f&J^l±. »mi±8Jflii-'t**l^)g 
*(7)#mti:7^^— COg*^ji(Dmax)(0 20 f& 

Specification 



ho 

lc«-r4^®lA<SIJl6**ick5i:Lrfcy . m^SP 



2003-7-2 

protrusion, mounting methodo of electronic part which it 
states in the Claim 23 which you connect 

[Claim 33] 

mounting methodo of electronic part which is stated in Claim 
22 which is made 20 times or less of maximum size (Dmax ) 
of maximum electrically conductive filler which is included 
in 1 . 1 times or more^ electrically conductive resin of 
minimum dimension (Dmin ) of minimum electrically 
conductive filler which is included spacing of part electrode 
and substrate electrode, in electrically conductive resin 



[Description of the Invention] 

As for technological field this invention, business and others 

-5 there is a mount body of electronic part which uses 
electrically conductive adhesive ^ and this electrically 
conductive adhesive and some regarding the mounting 
method in electrical contact pointy of electronic part or heat 
conduction medium of electronic part. 

Furthermore details are superior in adhesion strength, and 
stress relaxation action at thesame time regard inexpensive 
electrically conductive adhesive and mount body and 
mounting method of the electronic part which uses this. 

background technology 

From increasing of recognition to environmental problem of 
these days, with field of electronics mounting, we have been 
about, that regulation for lead in solder alloy will be executed 
establishment of theconnecting technology which does not 
use lead for mount of electronic part has become urgent 
business. 

As lead free mounting technology, you can list lead fi-ee 
solder^ and electrically conductive resin, but interestfor 
electrically conductive resin where coolings organic solvent 
fi'ee^ washing less or other merit of softenings mounting 
temperature of the joined portion is expected has increased 
more and more. 

conventional electrically conductive adhesive generally is 
something which disperses electrically conductive filler 
whichconsists of silver powder or other metal powder in this 
resin component with for example epoxy resin binder resin as 
main component 

When electronic part and substrate electrode are connected 
with for example aforementioned electrically conductive 
adhesive, when electrically conductive filler mutual, and 
electrically conductive filler and part electrode^ and 
electrically conductive filler and substrate electrode contact 
with aforementioned binder resin andare connected to 
electrical it is something which simultaneously, die electronic 
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part and substrate electrode glue and are connected to 

mechanical. 

Therefore because joined portion of electronic part and circuit 
board is connectedwith resin component, with heat and 
external force it becomes deformed in the softening vis-a-vis 
deformation, there is a merit that crack is difficultto occur in 
comparison with solder where connection is alloy. 

In addition, because with any representative things of 
electrically conductive adhesive 150 deg C itis low in 
comparison with 240 deg C etc when connecting temperature 
is solder, also heat resistance which is required to electronic 
part may be low,and, in addition furthermore it can contribute 
to also energy conservation of production step. 

Like above we have possessed feature which as for 
electrically conductive resin, isnot solder connection and is 
superior, we are expected as solder substitute material. 

However, when it tries to actualize solder substitution with 
conventional electrically conductive adhesive,connection 
strength which is equal to solder is achieved was difHcuIt 

In addition, it competes with solder as mounting materia! of 
electronic part,there was also a problem that cost is high. 

Below, you explain concerning problem first regarding 
connection strength. 

Action where electrically conductive adhesive glues with 
electronic part and substrate electrode, asdescription above is 
revealed by fact that for example epoxy resin binder resin 
glueswith part and substrate electrode. 

epoxy resin binder resin, because in resin material with one of 
those where adhesive strength of especially metal is strongest, 
at same time afterhardening, mechanical strength of resin 
itself in resin material it is something whichexcels, is used as 
adhesive of many structural component 

But, because it does not become with alloy connecting like 
solder connection section, especially connection strength 
which is equal to solder vis-a-vis external force which such as 
bend actual connecting part receives, and impact of the 
substrate is achieved has become difficult . 

Main cause is explained below. 

Aforementioned way epoxy resin which is a binder 
component of conventional electrically conductive adhesive 
in the adhesive resin material adhesive strength of metai of 
substrate electrode is high, but whenbecause elastic modulus 
of other resin itself was insufficient to be high in the 
softening , aforementioned way with flexural deformation of 
substrate stress concentrates with joint interface of electronic 
part and electrically conductive resin, this stress exceeds 
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adhesive strength of electronic part and electrically 
conductive resin, It is easy to peel off from this boundary. 

Therefore in connection of electronic part and circuit board, 
folly itfollows it was difficult vis-a-vis bend or vibration,and 
impact or other deformation of substrate. 

On one hand, vis-a-vis problem which relates to softening of 
thiskind of electrically conductive resin itself, uses elastic 
adhesive for for example Japan Unexamined Utility Model 
Publication 3- 21868 disclosure as binder resin component 
elasticity electrically conductive adhesive which is proposed. 

But, sphericaU or flake condition which as for electrically 
conductive resin which isproposed to aforementioned Japan 
Unexamined Utility Model Publication 3- 21868 disclosure, 
as for softening of electrically conductive resin although it 
improves in comparison with preceding case which 
usesaforementioned epoxy resin, on other hand as for 
manifestation of the electrical conductivity is small with cure 
shrinkage like epoxy resin, at same time isusually used for 
electrically conductive ifiller, Or because aforementioned 
mixed filler is used, resistance as the electrically conductive 
resin it makes about electrically conductive resin of 
aforementioned epoxy resin type small, itis difficuh . 

In addition, volume content of electrically conductive filler of 
conventional electrically conductive adhesive is 
generallyapproximately 85 vol% extent. 

density of for example silver of electrically conductive filler 
with approximately 10, binder resin approximately 1.1 
because is, part electrode^ of binder resin which reveals the 
mechanical connection namely connection strength with 
aforementioned connection and net contact area of substrate 
electrode is approximately 1/2 extent of connecting part. 

Because of this when is only binder resin, comparing, 
connection strength decreases. 

Like above as for conventional electrically conductive 
adhesive from viewpoint, electronic part and of circuit board 
the adhesive strength, and connection reliability, there was a 
problem with joint interface of problem* and electronic part 
and circuit board by fact that modulus of electrically 
conductive resin itself ishigh. 

In addition, as for 7 - 8 percentage extent of cost of 
electrically conductive adhesive because silver powder or 
other electrically conductive filler has occupied, like 
conventional electrically conductive resin electrically 
conductive filler with the electrically conductive adhesive 
where as much as 85 voI% extent are contained cost reduction 
is difficult. 

Namely, relatively fe there is a conventional electrically 
conductive adhesive with softening theaforementioned way 
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vis-a-vis solder connection, but connection strength for 
bend, vibration, and impact or other dynamic deformation etc 
of especially substrate it isa insufficient by comparison with 
solder, because there is a demerit thatand cost is high. It is 
used extensively as connecting material for solder 
substitution, it has notreached. 

Disclosure of Invention 

this invention, in order to solve conventional problem, 
improves occurrence ofcrack, electrically conductive 
adhesive > and mount body and mounting method whose of 
electronic part which uses this cost is cheap in comparison 
with conventional electrically conductive adhesive is offered 
makes objective. 

In order to achieve aforementioned objective, as for 
electrically conductive adhesive of the this invention, with 
electrically conductive adhesive which designates electrically 
conductive filler and binder resin as the main component, as 
for content of aforementioned electrically conductive filler it 
is a range ofZO wt% or greater 70 wt% or less, it makes 
feature. 

In description above "main component " with, it is 80 - 100 
wt%. 

Next as for mount body of electronic part of this invention, 
with mountbody which connects circuit board electrode and 

electronic part electrode to electrical with the electrically 
conductive adhesive which includes electrically conductive 
filler and binder resin. 

As for even content of aforementioned electrically conductive 
filler in range of 20 wt% or greater 70 wt% or less, 

content of electrically conductive filler of adhesive which 
exists between theaforementioned both electrodes is high in 
comparison with aforementionedeven content , content of 
electrically conductive filler of adhesive which was pushed 
outfrom between aforementioned both electrodes is low in 
comparison with theaforementioned even content it makes 
feature. 

Next as for mounting method of electronic part of this 
invention, with mounting method whichconnects circuit board 
electrode and electronic part electrode to electrical with 
electrically conductive adhesive whichincludes electrically 
conductive filler and binder resin. 

As for even content of aforementioned electrically conductive 
filler in range of 20 wt% or greater 70 wt% or less, 

Aforementioned adhesive coating fabric is done between 
theaforementioned circuit board electrode and aforementioned 
electronic part electrode , 

With pressure of range of 0.01 - 50 N4Pa aforementioned 
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circuit board electrode andaforementioned electronic part 
electrode pressing, 

From between aforementioned both electrodes in comparison 
with theaforementioned even content adhesive of electrically 
conductive filler of low content ismade high content of 
electrically conductive filler of adhesive which exists between 
the extrusion^ aforementioned both electrodes in comparison 
with aforementioned even content , it makes feature. 

preferred embodiment in order to execute invention 

this invention is something which is made low electrically 
conductive filler-containing ratio in comparisonwith 
conventional electrically conductive adhesive. 

Because of this, tacky component with connection interface of 
part and circuit board becoming many, connection strength in 
boundary improves. 

As a result, of electronic part and of electrically conductive 
adhesive adhesive strength of connection interface of 
connection interface^ and electrode and electrically 
conductive adhesive of circuit board furthermoreimproving 
vis-a-vis aforementioned electrically conductive adhesive, it 
can improve connection reliability of electronic part more. 

Regarding aforementioned electrically conductive adhesive, 
metal filler which possesses the protrusion is included at least 
to portion of aforementioned electrically conductive filler, itis 
desirable . 

In addition electrically conductive filler which possesses 
protrusion regarding theaforementioned electrically 
conductive adhesive, is dendrite filler, it is desirable . 

"dendrite " With, in dendrite, chief editor it is shape where the 
multiple branch grew in center here. 

schematic diagram of this dendrite electrically conductive 
filler is shown in Figure 1. 

In addition as for electrically conductive filler, filler which 
possesses protrusion 30 -99 wt% and flake condition, filler of 
at least 1 kind which is chosenfrom abbreviation layer and 
abbreviation grain shape is mixture ofl - 70 wt%, it is 
desirable . 

electrically conductive filler, is good even with mixture of at 

least 1 kind and those of the dendrite shape which are chosen 
from things such as flake condition and theabbreviation grain 
shape. 

weight mixing ratio of those of dendrite shape of electrically 
conductive filler is 30 wt% or greater, but it isdesirable. 

Regarding aforementioned electrically conductive adhesive, 
content of electrically conductive filler, is rangeof 30 wt% or 
greater 50 wt% or less, it is desirable . 
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electrically conductive filler is metal of at least one which is 
chosen from copper^ silver^ gold« platinum^ palladium^ 
nickeU stainless steel andthese alloy, it is desirable . 

electrically conductive filler is good even with filler which 
substance of at least one which in surface of metal is chosen 
from silver^ gold^ palladium^ silica and resin sheath is 

done. 



average particle diameter referred to here having various 
empty gap in 1 grain filler regarding electrically conductive 
filler of aforementioned dendrite shape^ fiake condition and 
theabbreviation grain shape, is size of external shape in regard 
to theappearance which includes this empty gap. 

There are also times when average thickness of long axis 

direction is called the average particle diameter regarding 
dendrite shape filler which is shown in Figure 2. 

As for aforementioned dendrite filler, oxygen concentration is 
copper powder of 0.5 atomic% or less,it is desirable . 

In addition, in copper filler furthermore melting point 200 deg 
C, or less and aliphatic acid of solid, 0.01 - 5.0 wt% sheath is 
done with ambient temperature vis-a-vis copper filler weight, 

it is desirable . 

melting point 200 deg C, or less and aliphatic acid of solid for 
example stearic acids miss dust > acid, is aliphatic acid of 
at least one which is chosen from citric acid^ glutaric acidv 
palmitic acid and the maleic acid with ambient temperature. 

manufacturing method of aforementioned dendrite filler is 
proposed with Japan Unexamined Patent Publication Hei 1 1- 
264001 disclosure ,regards to this invention and can use this. 

As another example, there is a "CUE07PB " (tradename ) of 
high purity science research laboratory supplied as dendrite 
filler of the copper. 

scanning electron microscope (SEM,scanning electron 
microscope ) photograph (draw ratio 3000 ) of this product is 
shown in Figure 2. 

copper dendrite filler where center is large, is particle of one. 

Regarding aforementioned electrically conductive adhesive, 
binder resin is elasticity adhesive resin, it isdesirable . 

elasticity adhesive resin generally is called as elasticity 
adhesive. 

elastic resin aforementioned way because modulus is small 
incomparison with conventional epoxy resin binder, with 



electrically conductive filler is filler of average particle 
diameter 1~I00 :mu m, it is desirable . 
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softening , is easy to absorb load for impact stress or other 
various connection which are based on stress* and are 
basedon bend or other deformation of circuit board stress^ 
and falling etcwhich are based on thermal expansion 
difference of electronic part and circuit board. 

As for elastic modulus of elasticity adhesive to which as for 
above-mentioned moduhis, representative ones of epoxy resin 
of binder resin component of conventional electrical 
conductivity adhesive, with 50 deg C approximately 1 X 
10*MPa extent are large from for example-50 deg C, use with 
the this invention in addition from 80 deg C with 1 30 deg C 
approximately 1 MPa extent vis-a-vis in order to decrease 
small suddenly, approximately 10 MPa being small - from 50 
deg C in 130 deg C, At same time it stabilizes. 

for example elasticity adhesive thermosetting resin adhesive 
(for example Cemedine supplied "PM-1 65 " (tradename )) 
which disperses epoxy resin in modified silicon resin matrix 
islisted as one of preferred ones. 

elasticity adhesive of this kind is one of those where adhesive 
strengths deformation absorption ability^ humidity 
resistance reliability, high temperature reliability etc is 
superior. 

You can use also room temperature curing resin, radiation 
curable resin and thermoplastic resin etcwith in addition to 
thermosetting resin. 

In addition, because it has decreased content of electrically 
conductive filler whichoccupies main portion of cost, cost 
reduction can actualize electrically conductive adhesive of the 
this invention. 

Next aforementioned circuit board electrode and content of 

electrically conductive filler of adhesive which exists between 
aforementioned electronic part electrode , are range of 75 
wt% or greater 95 wt% or less regarding mount body of 
electronic part of this invention, it is desirable. 

As for this, electrically conductive filler where content is high 
in comparison with the adhesive exists in gap between 
aforementioned circuit board electrode and theaforementioned 
electronic part electrode , it means . 

This adhesive of electrically conductive filler of low content 
raised content of the electrically conductive filler of adhesive 
which exists between extrusion* aforementioned both 
electrodes with pressure of range of 0.01 - 50 MPa with 
aforementioned circuit board electrode and pressing 
aforementioned electronic part electrode , from between 
theaforementioned both electrodes in comparison with 
aforementioned even content ,it is formed by . 

Especially, filler catching is many, is difficuh to move metal 
filler which possesses dendrite shape or other protrusion. 
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As a result, resin component where ratio is high becomes easy 
to bepushed out by outside. 

In addition, damaging portion of aforementioned circuit board 
electrode and theaforementioned electronic part electrode 
surface with aforementioned circuit board electrode 
andpressing aforementioned electronic part electrode , 
possesses protrusion with metal filler which with pressure of 
range of 0.01 - 50 MPa, you can connect. 

Because of this, usually solder^ tin^ or tin alloy to be used 
in the electrode of electronic part, on one hand, copper to be 
used in substrate electrode ,because oxide film of respective 
metal which is formed to theaforementioned both electrodes 
surface is torn, as continuity is done accurately ,also contact 
area of metal filler and both electrodes surface becomes wide. 

In addition, because as for metal filler which possesses 
dendrite shape or other protrusion, the filler catching is many, 
is difficult to move, it can mount spacing of part electrode and 
substrate electrode, with 20 times or less of maximum size 
(Dmax )of maximum electrically conductive filler which is 
included in 1 . 1 times or more ^ electrically conductive resin 
of minimum dimension (Dmin ) of the minimum electrically 
conductive filler which is included in electrically conductive 



> K 5 h Jf^ O 7 ^ - 1 i IB * S ^ 



electrically conductive adhesive of this invention, 
aforementioned way uses electrically conductive filler of the 

dendrite shape. 

As for filler of dendrite shape because surface profile is been 
complicated ina complicated way in comparison with 
electrically conductive filler which is used for 
theaforementioned conventional electrically conductive 
adhesive, quantity of contact point of electrically conductive 
filler mutual, and the electrically conductive filler and 
electrode of electronic part electrode^ or circuit board 



mti^yh*3^mmmm\iy^^-\zmt^^i^ 

ij(DXt^l\ 



As a result, it can decrease connection resistance of electronic 
part below equality toaforementioned conventional 
electrically conductive adhesive. 

for example electrolytic copper powder it is a usable in 
electrically conductive filler of this kind of dendrite shape as 
the one of preferred ones. 

It is possible to mix those of fiake condition to electrically 
conductive filler of theaforementioned dendrite shape. 

Or, it is possible to be something which mixes electrically 
conductive filler ofabbreviation particle diameter condition. 

Furthermore it is good being a electrically conductive filler of 
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flake condition and somethingwhich mixes electrically 
conductive filler of abbreviation particle diameter condition. 

electrically conductive filler of this kind of shape is used, 
depending upon , themount body of electronic part which 
connection resistance of electronic part is notinferiority by 
comparison with solder connection, at same time is superiorin 
softening can be ofTered. 

When those of dendrite shape are used for electrically 
conductive filler at least, theaforementioned electrically 
conductive filler being entwined, connection resistance 
stabilizes vis-a-vis fiexural deformation of for example 
substrate. 

In addition as for electrically conductive adhesive of this 
invention, as as replacement of the solder other than using, 
application is possible as electrically conductive filler which 
isfilled in inner via which was opened to thickness direction 
of circuit board. 

Form of execution of this invention is explained making use 
of below drawing. 

(embodiment 1 ) 

As for Figure 3A'-Figure 3 D, it is a sectional view in order to 
explain mount body of electronic part in form 1 of execution 
of this invention. 

Vis-a-vis substrate electrode 4 which was formed to circuit 
board 5, part electrode 2 of the electronic part 1 ^ for 
example 3216 jumper chip resistance of chip type, is 
connected to electrical by electrically conductive adhesive 3 . 

Regarding this embodiment, between substrate electrode 4 
and part electrode 2 , electrically conductive filler 
whichpossesses protrusion of electrically conductive adhesive 
3 lies between with layered structure of 2 or more, at same 
time has become metal of part electrode 2 and the state to 
which elecnically conductive filler in electrically conductive 
adhesive 3 contacted. 

electrically conductive filler becomes layered structure of 2 or 
more, distortion which is based on thermal expansion 
difference of jumper chip resistance 1 and circuit board 5 by , 
becomes easy to beabsorbed, connection reliability improves. 

In Figure 3A, enlarged view of connecting part of on one 
hand part electrode 2, isshown in Figure 3B. 

As for 3 a, electrically conductive adhesive gap section which 
is in position between the part electrode 2 and substrate 
electrode 4, as for 3 b electrically conductive adhesive 
periphery which is in position of peripheral area of 
electrically conductive adhesive gap section 3 a is shown. 

As for density of electrically conductive filler in electrically 
conductive adhesive gap section 3 a, it hasbecome high in 
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comparison with volume density in electrically conductive 

adhesive periphery 3b. 

Because one where density of electrically conductive filler is 
high electrical resistance issmall, it becomes small in 
comparison with electrically conductive adhesive periphery 
3b, as descriptionabove distortion receives electrical 
resistance in electrically conductive adhesive gear VZf 
section 3 a and can make change of connection resistance 
small. 

Figure 3 C is enlargement conceptual diagram of connection 
interface of part electrode 2 and the electrically conductive 
adhesive 3. 

2 a show electrical resistance layer which consists of surface 
oxidized layer etc which wasformed to surface of part 
electrode 2. 

electrically conductive filler 3c and resin 3d which form 
electrically conductive adhesive 3 distinguishing,respectively, 
it is illustrated. 

Regarding this connection interface, removing, or destroying 
electrical resistance layer 2 a state of any of state which 
states or electrically conductive filler 3c and part electrode 2 
where diffusion layer of constituent element of state, or both 
whichcontacted with metal where at least portion of 
electrically conductive filler 3c forms the part electrode 2 was 
formed fiise is formed. 

This way, metal which forms electrode and metal which 
forms electrically conductive filler 3c contact directly, or 
connection resistance can make person who isconnected 
small, at same time, can control formation andgrowth of 
oxidized layer with connection interface. 

As for this constitution, when at least surface of electrode of 
the electronic parts or circuit board, it consists metaU or 
alloy which is chosenfrom alloy, of gold, silver, 
palladium, and these metal or other than mixture,meaning of 
controling problem which it occurs in connection interface 
islarge. 

When oxidation like namely, solder and tin it consists metal 
which it is easy to do, it is a especially effective. 

Figure 3 D is schematic diagram of electrically conductive 
filler 3c which exists in gap of the part electrode 2 and 
substrate electrode 4 . 

spacing H of part electrode 2 and substrate electrode 4 is 
controlled in order to become20 times or less of maximum 
size (Dmax ) of maximum electrically conductive filler which 
is includedin 1.1 times or more, electrically conductive resin 
of minimum dimension (Dmin ) of minimum electrically 
conductive filler which is included in the electrically 
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conductive resin. 

Under 1.1 times of aforementioned Dmin, when electrically 
conductive filler is the spherical shape, electrically conductive 
filler above slides fix>m electrically conductive filler under 
and falls, the electrically conductive filler becomes state 
where layer only of 1 was formed in gap . 

Therefore, electrically conductive filler 2 or more layered 
structure which exists is not formedbetween part electrode 2 
and substrate electrode 4. 

In addition, when it exceeds 20 times of aforementioned 
Dmax, the resistance of electrically conductive adhesive 
becomes large, therefore because connection resistance of the 
part electrode 2 and substrate electrode 4 becomes large, 
satisfactory mount body is notacquired. 

(embodiment 2 ) 

As for Figure 4 A~Figure 4 D, it is a sectional view in order 
to explain mounting method of the electronic part in this 
embodiment 2. 

First, as shown in Figure 4 A, on substrate electrode 4 of 
circuit board 5, electrically conductive adhesive 3 the pattern 
formation is done. 

As shown next in Figure 4 B, registration doing electronic 
part 1 . for example 32 1 6 jumper chip resistance of chip type 
on electrically conductive adhesive 3, you install. 

As next, shown in Figure 4 C, electronic part 1, from upward 
direction is pressurizedwith compressed head 6. 

As next, shown in Figure 4 D, circuit board 5 which installs 
electronic part 1 isthrown to hot air drying furnace 31, 
electrically conductive adhesive 3 is hardened. 

Main point of this example electrically conductive adhesive 3 
lying between between circuit board 5 inbefore hardening 
electrically conductive adhesive 3, is to pressurize electronic 
part 1. 

When part electrode 2 is connected to substrate electrode 4 
making use of electrically conductive adhesive 3, the 
electrically conductive adhesive 3 usually is formed on 
predetermined substrate electrode 4 with printing method or 
dispensing method. 

After that, registration doing electronic part 1, you install. 

In this case, if only electronic part 1 is installed simply simply 
on the electrically conductive adhesive 3, variation occurs in 
gap of part electrode 2 and substrate electrode 4 , also initial 
value, of connection resistance and fluctuation of reliability 
are large. 



— ^ jli£<Pl(7)cfc5l-l)DE'^'5XfI^S A"^ On one hand, like this working example by fact that step 
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which ispressurized is introduced, gap can be made fixed. 

In addition destroying surface oxidized layer of electrode with 
pressurization, itseems that you express with embodiment 1, 
metal which forms electrically conductive filler which 
possesses metal and protrusion which form substrate electrode 
4 isacquired satisfactory connection which direct contact is 
done^fluctuation of connection resistance is controled. 

In order to show effect which controls fluctuation of this 
connection resistance appropriately, when pressurizing, 
pressure 20 MPa or less of 50 MPa or less^ preferably 20 
KPa or more of 10 KPa or more is. 

added pressure under 10 KPa, gap of part electrode 12 and 
substrate electrode 14 , becomeslarge in comparison with 20 
times of maximum size (Dmax ) of theaforementioned 
maximum electrically conductive filler, in addition, action 
which destroys surface oxidized layer of electrode becomes 
insufficient. 

On one hand, in case of 50 MPa or greater, there is a 
possibility excessive pressure depending on electronic part 11, 
causing operating deficiency and destruction. * 

Collecting result above, it shows in Figure 5. 

(embodiment 3 ) 

As for Figure 6A~Figure 6 D, it is a sectional view in order to 
explain mounting method of the electronic part in 
embodiment 3. 

First as shown in Figure 6A, electrically conductive adhesive 
3 pattern formation is done on substrate electrode 4 of circuit 
board 5. 

As shown next in Figure 66, registration doing electronic part 

1 V for example 32 1 6 jumper chip resistance of chip type on 
electrically conductive adhesive 3, you install. 

As shown next in Figure 6 C, contact probe 8 contacting 
substrate electrode 4, imparting it does current from power 
supply 7. 

As shown next in Figure 6 D, circuit board 5 which installs 
electronic part 1 isthrown to hot air drying fumace 3 1 , 
electrically conductive adhesive 3 is hardened. 

Main point of this embodiment, before hardening electrically 
conductive adhesive 3, through the electrically conductive 
adhesive 3, is electronic part 1 and to let flow current between 
circuit board S . 

With mount body which connects electronic part 1 and 

substrate electrode 4 making useof electrically conductive 
adhesive 3, it exists usually as for surface oxidized layer of 
electrode thatway. 
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Because surface oxidized layer is electrical insulator, with this 
state, connection resistance increasing,initial value of 
connection resistance is large, also fluctuation of reliability 
islarge. 

Vis-a-vis this as description above concentrating on 
contacting portion of the surface of electrically conductive 
filler surface and electrode which possess protrusion in 
electrically conductive adhesive 3,by letting flow current, 
current flows, becomes local part current where current 
density is large. 

As a result, surface oxidized layer of electrode being likely, to 
be destroyed the electrical resistance decreases. 

(embodiment 4) 

As for Figure 7 A~Figure 7 D, it is a sectional view in order 
to explain mounting method of the electronic part in 
embodiment 4. 

First as shown in Figure 7 A, electrically conductive adhesive 
3 pattern formation is done on substrate electrode 4 of circuit 
board S. 

As shown next in Figure 7 B, registration doing electronic 
part 1 V for example 32 1 6 jumper chip resistance of chip type 
on electrically conductive adhesive 3, you install. 

As shown next in Figure 7 C, circuit board 5 which installs 
electronic part 1 isthrown to hot air drying furnace 31, 
electrically conductive adhesive 3 is hardened. 

As shown next in Figure 7 D, contact probe 8 contacting 
substrate electrode 4, imparting it does current from power 
supply 7. 

Main point of this embodiment, after hardening electrically 
conductive adhesive 3, through the electrically conductive 
adhesive 3, is electronic part 1 and to let flow current between 
circuit board 5 . 

With that, being in same way, surface oxidized layer of 
electrode likely, to bedestroyed as embodiment 3 electrical 
resistance decreases. 

With this embodiment, current is let flow after hardening, also 
theefTect which raises yield of mount body with production 
step with, is acquired. 

In order to show effect in above-mentioned embodiment 3 
and 4 appropriately, current density, makes and above 
preferably 0.1 A/mm^ 10 A/mm^ or lessof 100 A/mm* or less 
of 0.01 A/mm^ or more. 

ON time makes 1 msec or more 5 sec or below ^ preferably 
10 msec or more 1 sec or below. 

current density under 0.01 A/mm^, destruction of surface 
oxidized layer is not fully .when it is large in comparison with 
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100 A/mm on one hand, electronic part and substrate 

electrode etc are easy to receive damage. 

ON time under 1 msec, destruction of surface oxidized layer 
is not fully,when it is long in comparison with 5 s on one 
hand, electronic part and substrate electrode etc are easy to 
receive damage with joule heat emission etc. 

(embodiment 5 ) 

As for Figure 8 A'-Figure 8 D, it is a sectional view in order 
to explain mounting method of the electronic part in 
embodiment 5. 

First as shown in Figure 8 A, electrically conductive adhesive 
3 pattern formation is done on substrate electrode 4 of circuit 
board 5. 

As shown next in Figure 8 B, registration doing electronic 
part 1 V for example 32 1 6 jumper chip resistance of chip type 
on electrically conductive adhesive 3, you install. 

As shown next in Figure 8 C, contact probe 8 contacting 
substrate electrode 5 whichconnects electronic part 1, while 
imparting doing current from power supply 7, itpressurizes 
electronic part 1 with head 6. 

As shown next in Figure 8 D, circuit board 5 which installs 
electronic part 1 isthrown to hot air drying furnace 31, 
electrically conductive adhesive 3 is hardened. 

mounting me^od of this embodiment before hardening 
pressurizing step and electrically conductive adhesive 3, is 
method which compounds current imparting step . 

With pressurization with effect and current with multiplier 
effect ofeffect, simply effect is added with effect and current 
ofpressurization and above adjusting, effect is shown. 

When contact with electrically conductive filler and electrode 

becomes dense with namely, pressurization, becomes state 
where in addition quantity of contact point increases, lets flow 
current with this state surface oxidized layer of the electrode 
is likely to be destroyed. 

As a result, surface oxidized layer being destroyed, metal and 
electrically conductive filler of the electrode increase quantity 
of contact point which direct contact is done. 

Furthermore, metal and electrically conductive filler of 
electrode because current islet flow with state which direct 
contact is done, imparting doing the for example current, like 
melt adhesion which is done, melt adhesion of electrode metal 
and the electrically conductive filler is promoted. 

As a result, when it pressurizes or current imparting, 
comparing with alone,it can actualize mount body to which 
connection resistance is smaller, at thesame time is superior in 
reliability. 
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(embodiment 6 ) 

As for Figure 9 A~Figure 9 D, it is a sectional view in order 
to explain mounting method of the electronic part in 
embodiment 6. 

First as shown in Figure 9 A, electrically conductive adhesive 
3 pattern formation is done on substrate electrode 4 of circuit 
board 5. 

As next, shown in Figure 9 B, registration it does electronic 
part 1 « for example 32 1 6 jumper chip resistance of chip type 
on electrically conductive adhesive 3 and installs. 

As next, shown in Figure 9 C, contact probe 10 for electrical 
resistance measurement contacting the substrate electrode 5 
which connects electronic part 1 , while measuring electrical 
resistance of electronic part with digital multimeter — 9, 
pressurizing electronic part 1 with head 6, you adjust 
theinstalling state. 

namely, electrical resistance which is detected, through 
feedback signal system 11 , the feedback it does in control of 
pressurized state. 

Or feedback it is possible to control of imparting current to 
do, atleast method of any uses. 

As shown next in Figure 9 D, circuit board 5 which passes 
step of the Figure 9 C is thrown to hot air drying furnace 31, 
electrically conductive adhesive 3 is hardened. 

Main point of this embodiment, while when installing 
electronic part, detecting electrical resistance between 
electronic part 1 and circuit board 5 , is to control theinstalling 
state. 

It controls it is a feature according to connection resistance as 
resultunlike electrically conductive adhesive and method 
which controls of electrode theboundary surface condition. 

Mount body which controls variation of connection resistance 
because of thiscan be actualized. 

(embodiment 7 ) 

As for Figure 10 A-Figure 10 B, it is a conceptual diagram 
which explains electronic parts mounting device in the 
embodiment 7. 

As for Figure 10 A with conceptual diagram of mounting 
equipment entirety, as for electronic part whichit should 
mount it is adsorbed into head 12. 

circuit board 5 where electrically conductive adhesive was 
formed is installed in conveyance table 13. 

head 12, in same way as general electronic parts mounting 
device, position alignment doing electronic part on 
predetermined substrate electrode of circuit board 5, possesses 
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functionwhich you install. 

Figure 10 B is enlargement conceptual diagram of head 12. 

With this embodiment, load cell 14 in order to detect load« 
when mountingfor electronic part 1 namely pressure of head 
12 is possessed. 

In regard to kind of load cell 14, it is not something 
whichespecially is limited. It has possessed capacity which is 
suitable to pressure which isstated in embodiment 2, measures 
pressure when mounting, it is desirable. 

In addition, becoming independent with head 12, it is possible 
toinstall load cell 14. 

Similar technology of this kind of mechanism is used 
aforementioned waywith mounting equipment of ACF or 
other bare chip semiconductor generally, but regarding 
pressure rangewhich with mounter for ACF, as for 
compressed head jointly uses also heating mechanism for 
softening ACF, in additionstates in mounting method of 
embodiment 2, as for control of low pressure side in thething 
or other point which is difficult, this invention is something 
which possesses marked feature in technically. 

(embodiment 8 ) 

As for Figure 1 1 A~Figure 1 1 B, it is a conceptual diagram of 
electronic parts mounting device in embodiment 8. 

As for Figure 1 1 A with conceptual diagram of mounting 
equipment entirety, as for electronic part it isadsorbed into 
head 12 of mounting equipment. 

circuit board 5 where electrically conductive adhesive was 
formed is installed in conveyance table 13. 

head 12, in same way as general electronic parts mounting 
device, position alignment doing electronic part on 
predetermined substrate electrode of circuit board 5, possesses 
fiinctionwhich you install. 

Figure 1 1 B is enlargement conceptual diagram of head 12. 

In tip portion of head 12, gap measuring apparatus 15 is 
provided. 

gap measuring apparatus 15 detects gap between electrode of 
electronic part 1 and the circuit board 5 when mounting. 

It is not something which especially is limited in regard to 
kind of gap measuring apparatus 15. As stated in embodiment 
1 , it controls in kind of gap which becomes20 times or less of 
maximum size (Dmax ) of maximum electrically conductive 
filler which is includedin 1 . 1 times or more^ electrically 
conductive resin of minimum dimension (Dmin ) of minimum 
electrically conductive filler which is included in the 
electrically conductive resin to be desirable, for example laser 
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type measuring apparatus is applied. 

With this gap measuring apparatus 1 5 , above-mentioned gap 
is controlled with the high precision to become possible, and 
mount body of electronic part of high reliability becomes 
producible with low resistance. 

Furthermore, becoming independent widi head 12, it is 
possible toinstall gap measuring apparatus 15. 

(embodiment 9 ) 

As for Figure 12 A~Figure 12 B, it is a conceptual diagram of 
electronic parts mounting device in embodiment 9. 

As for Figure 12 A with conceptual diagram of mounting 
equipment entirety, as for electronic part it isadsorbed into 
head 12 of mounting equipment. 

circuit board 5 where electrically conductive adhesive was 
formed is installed in conveyance table 13. 

head 12, in same way as general electronic parts mounting 
device, position alignment doing electronic part on 
predetermined substrate electrode of circuit board 5, possesses 
functionwhich you install. 

Figure 12 B is enlargement conceptual diagram of head 12. 
contact probe 10 is provided in end of head 12. 

contact probe 10 is connected, digital multimetei — 9 when 
mounting is used in order tomeasure electrical resistance of 
electronic part 1 and electrode of circuit board 5. 

It is not something which especially is limited in regard to 
kind of contact probe 10 and electrical resistance 
measurement vessel. 

electrical resistance which was measured, through feedback 
signal system 11, is supplied to control mechanism of head 
12. 

Furthermore, becoming independent with head 12, it is 
possible toinstall contact probe 10. 

Main point of mounting equipment in this embodiment, in 
installing mechanism of the electronic part, detecting 
electrical resistance of electronic part and circuit board, 
whilecontrolling, is to possess mechanism which it 
pressurizes. 

With this mechanism , electrical contact state of electrode and 
electrically conductive adhesive is controlledwith high 
precision to become possible, and mount body of the 
electronic part of high reliability becomes producible with 
low resistance. 
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(embodiment 10) 

As for Figure 13 A-~Figure 13 B, it is a conceptual diagram of 
electronic parts mounting device in embodiment 10. 

As for Figure 13 A with conceptual diagram of mounting 
equipment entirety, as for electronic part it isadsorbed into 
head 12 of mounting equipment. 

circuit board 5 where electrically conductive adhesive was 
formed is installed in conveyance table 13. 

head 12, in same way as general electronic parts mounting 
device, position alignment doing electronic part on 
predetermined substrate electrode of circuit board 5, possesses 
functionwhich you install. 

Figure 13 B is enlargement conceptual diagram of head 12. 

contact probe 16 is provided in end of head 12, power supply 
17 isconnected. 

power supply 17, through contact probe 16, lets flow current 
between electronic part and circuit board . 

In addition electrical resistance between electronic part and 
circuit board is detected, thefunction which controls current 
which imparting is done possesses onbasis of electrical 
resistance. 

In regard to kind of contact probe 16 and power supply 17 it 
is not somethingwhich especially is limited. Stabilizing 
current which is stated in embodiment 4, imparting it 
ispossible, it is necessary . 

Furthermore, becoming independent with head 12, it is 
possible toinstall contact probe 16. 

It is to possess mechanism which controls current which 
imparting isdone on basis of electrical resistance where main 
point of mounting equipment of this embodiment, while in 
installing mechanism of electronic part, pressurizing the 
electronic part, detects electrical resistance between electronic 
part and circuit board , detects. 

This way electrical resistance of electrode and electrically 
conductive adhesive is decreased current is controlled with , 
because and it controls it becomespossible with high 
precision, and mount body of electronic part of high reliability 
becomes producible with low resistance. 

Furthermore you do not question, kind such as epoxy resin^ 
acrylic resin^ phenolic resin^ silicon resinv polyimide 
resin^ urethane resin in embodiment above, as resin 
component of electrically conductive adhesive 3, can use. 



When insulating property resin 3 is provided with moisture 
resistance or other objective, it uses silicone resin and the 
polycarbonate^ and resin material etc which mixes 
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fhiorocarbon resin, it is good. 

In addition, stress relaxation action works it uses urethane 
resin etc as insulating property resin 3 with , connecting 
structure which is strong in impact etc is made, ispossible . 

In regard to conduction filler of electrically conductive 
adhesive 3, you do not question, material such as silver^ 
gold, copper, nickek palladium^ tin or other metal and 
alloy, carbon or mixture of those . 

screen printing, dispenser etc can be utilized in application 
method of electrically conductive adhesive 3. 

In form of execution of this invention, case where electronic 
part 1 is32 16 jumper chip resistance was explained, but if 
capacitor. coiU semiconductor etc, it is something 
whichgeneraliy is used as electronic part, kind and shape are 
notlimited. 

Furthermore, case of one surface mounting was explained 
regarding all embodiment which are mentioned earlier, but 
question it does morphological form such as two-sided 
mounting , this invention can be applied. 

Making use of below Working Example, this invention is 
explained flirthermoreconcretely. 

(Working Example 1 ) 

Regarding Working Example below, you explain concerning 
mount body of electronic part which was fomied making use 
of electrically conductive adhesive of this invention. 

After Figure 14 forms electrically conductive adhesive 53 on 
substrate electrode 52 of circuit board 51, mounting electronic 
part 54 it is something which illustrates state. 

As for circuit board 5 1 as for thickness they are 0.6 mm with 
glass tH^v resin substrate of FR-4 (standard of glass 
V resin substrate is shown. ). 

Ni approximately 1 ;mu m plating it did substrate electrode 52 
in copper foil surface of thickness 12 ;mu m, furthermore it 
used those which gold the flash plating are done for Ni 
surface. 

electronic part used jumper chip resistor of 3216 size. 



average particle diameter used silver powder of 2.5;mu m to 
electrically conductive filler of electrically conductive resin 
with irregular spherical shape. 

In addition, epoxy resin and amine type curing agent were 
used to binder resin . 

These electrically conductive filler and binder resin measured 
weight it did volume, kneaded with 3-roll mill, made 
electrically conductive adhesive. 
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This electrically conductive adhesive, after printing in 
stainless steel metal edition of thickness 0. 1 mm 
whichpossesses opening of shape which similarity is done, 
youinstalled 3216 chip resistor in substrate electrode pattern 
of circuit board which installs 3216 chip resistor, 30 min 
hardened with hot air circulating furnace of 1 50 deg C. 

volume content of electrically conductive filler which in 
Table 1 is closed in electrically conductive adhesive and 
connection strengths and connection resistance of mount 
body of 3216 chip resistor which areconnected with these 
electrically conductive resin are shown. 

In order for lengthwise direction side surface of 
aforementioned chip resistor to contact the share intensity 
tester indenter making use of share intensity tester (AIKOH 
engine EARING make and load cell use), it installed 
connection strength, pressed with share velocity 10 mm/min, 
when chip resistor falls off from circuit board, shear adhesion 
strength itdefmed load. 

As for connection resistance probe it contacted substrate 
electrode and measured with two-terminal method. 

Furthermore, also shear intensity^ connection resistance as 
for sample number with each 10, as for the numerical value of 
in the table is mean. 

[Table 1] 



mm 






mm 




wm^^ (wt«) 


(N) 


(mQ) 


1 


1 0 


42. 1 


55 


2 


2 0 


41. 5 


38 


3 


3 0 


40. 9 


35 


4 


40 


40. 1 


29 


5 


5 0 


39. 5 


27 


6 


6 5 


38. 1 


27 


mm 


8 5 immnmMM) 


37. 0 


26 


itm\2 




52. 9 


1 9 



S 1 |:i7Tt-^cfc"5l-. :$^3IJ£<5']"C(i^BttSS^) As shown in Table 1, with this working example connection 
(D^M^t'y^v^O'^^&iMiiT'bZtVift strength above conventional electrically conductive adhesive 
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acquired by fact that content of electrically conductive filler 
of electrically conductive adhesive isselected. 

When this is collected, it becomes sort of Figure 15. 

(Working Example 2 ) 

dendrite shape (high purity science research laboratory 
supplied "CUE07PB " (tradename )), flake condition ('TCG-l 
" tradename of Note: Tokuriki Kagaku Kenkyusho, K.K. (DB 
69-303-4019 ))), and abbreviation grain shape ("G-1 " 
tradename of Tokuriki Kagaku Kenkyusho, K.K. (DB 
69-303-4019 ))) the silver powder was used to electrically 
conductive filler of electrically conductive adhesive. 

In addition, epoxy resin and amine type curing agent were 
used to binder resin . 

These electrically conductive filler and binder resin measured 
weight it did volume, kneaded with 3-roll mill, made 
electrically conductive adhesive. 

mounting methods of electronic part which uses these 
electrically conductive adhesive and evaluation method of 
themount body are same as aforementioned Working 
Example 1. 

evaluation result is shown in Table 2. 
[Table 2] 
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3) 



As shown in Table 2, with this working example connection 

strength above conventional electrically conductive adhesive 
thelow connection resistance acquired by shape of electrically 
conductive filler of electrically conductive adhesive and 
factthat content is stipulated. 

(Working Example 3 ) 

As elastic adhesive "PMIOO " (tradename ) of Cemedine Co., 
Ltd. was used to binder resin . 

In addition, average particle diameter used silver powder 
(Tokuriki Kagaku Kenkyusho, K.K. (DB 69-303-4019 ) "H-l 
" (tradename )) of 2.5;mu m to electrically conductive filler 
with irregular spherical shape. 

These binder resin and electrically conductive filler measured 
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weight it did volume, kneaded with 3-roll mill, made 
electrically conductive adhesive. 

mounting method of electronic part which uses this 
electrically conductive adhesive is same as theaforementioned 
Working Example 1 . 

evaluation method of adhesion strength measured increase of 
connection resistance for bend displacement of substrate. 

evaluation method substrate which mounts chip part bent 
three-point support with span 50 mm,monitor did connection 
resistance simultaneously with bend displacement of the 
substrate, when connection resistance 10% increasing 
vis-a-vis initial value, bent thebend displacement value of 
substrate and made displacement intensity. 

[Table 3] 



mm 


(wtX) 


mmmM 

(mm) 


19 
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20 
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m 3 izfrst^oiz. :fimmmx*\tmm\tmm<D 

^(Dxif.:i^i^^mm^m^Lfzt(Dimi^xt 
mm\ 4) 

p°p 1 tLX\tAjtz:^-J^m^^(D 3216 v-V'^/^- 



As shown in Table 3, widi this working example bend 
displacement intensity above conventional electrically 

conductive adhesive acquired by fact that elastic adhesive is 
used for binder resin of the electrically conductive resin. 

With this invention making use of those which mix elastic 
adhesive and conventional epoxy adhesive to binder resin it is 
good. 

(Working Example 4 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1 , as electronic part 1 , on circuit board 6 of glass epoxy, it 
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producedmaking use of electronic parts mounting device of 
embodiment 7 on basis of mounting method of embodiment 2. 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed^hardened with 150 deg C3 0 min. 

With this working example, this pressure changing pressure 
which head of the mounting equipment detects, with value 
which is divided with surface area whichcontacted with 
electrically conductive adhesive of 3216 jumper resistance as 
added pressure, it produced themount body. 

(Working Example 5 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1, as electronic part 1, on circuit board 6 of glass epoxy, it 
producedmaking use of electronic parts mounting device of 
embodiment 8 on basis of mounting method of embodiment 2. 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0.1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed,hardened with 150 deg 3 0 min. 

With this working example, gap of part electrode and 
substrate electrode which head of mounting equipment detects 
changing, it produced mount body. 

(Working Example 6 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1, as electronic part 1, on circuit board 6 of glass epoxy, it 
producedmaking use of electronic parts mounting device of 
embodiment 9 on basis of mounting method of embodiment 2. 

On gold terminal baseplate electrode 4 of circuit board 6, 

epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0.1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installedjiardened with 150 deg 3 0 min. 
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With this working example, head of mounting equipment 
detected when installing the electronic part, electrical 
resistance between part electrode and substrate electrode 
changing, it producedmount body. 

(Working Example 7 ) 

Making use of 32 1 6 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1, as electronic part 1 , it produced on circuit board 6 of glass 
epoxy making use of electronic parts mounting device of 
embodiment 10 on basis of mounting method of embodiment 
3. 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed,hardened with 150 deg C> 3 0 min. 

With this working example, installing electronic part with 
mounting equipment, electrically conductive adhesive the 
amount of current between electronic part and circuit board 
which imparting it does changingftom head in state of paste, 
it produced mount body. 

With this working example as for application time of current 
it made 25 msec. 

When application time is not verified, with 1 msec or less as 
for effect in additionis larger than 5 s heat emission it did 
between chip resistance and the circuit board , electrically 
conductive adhesive foamed. 

(Working Example 8 ) 

Making use of 3216 Jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1 , as electronic part 1 , it produced on circuit board 6 of glass 
epoxy making use of electronic parts mounting device of 
embodiment 10 on basis of mounting method of embodiment 
4. 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 
printing . 

After that, registration doing jumper chip resistance I of 32 16 
size, you installed,hardened with 150 deg 3 0 min. 

With this working example, after hardening electrically 
conductive adhesive, imparting it does from the head, amount 
of current between electronic part and circuit board changing. 



Page 33 Patenra Instant MT Machine Translation 



WO2001064807A1 



{mmm 9) 

S> 1 <kL■CI^^/=V>y+l^lro 3216 v-VV/N*— 
^J'-yZf^tK^miK *7XX/-tf:^rV(Dl5lS&St5 6 

i^^mit^^SlJ 3 O.lmm (DH $-eX^?'J- 



^ rom. 3216 •9-'fX(0i?-^'>/^-^'v:^tSSt$ 

fiaSiiftL-ClSKL, 150 deg C. 30 ^vmti 

•fry-Co 



mmm lo) 

S> 1 i:Lt:l±^fcV>v+^a0 3216v■^>/^- 



-efcoT. S/MiS 0.5 urn A^bft;*:if4S 6;/ m 
tt-5»S»**l#%.¥lSlftS3!l< 3.3^m 0 



jSftSSUi'/P^ffll^T 150 deg C ■<? 30 



2003-7-2 

it producedmount body. 
(Working Example 9 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1 , as electronic part 1 , it produced on circuit board 6 of glass 
epoxy making use of electronic parts mounting device of 
embodiment 10 on basis of mounting method of embodiment 
5. 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed,hardened with 150 deg C* 3 0 min. 

With this working example, at time of pressure and part 
installing which head when installing electronic part detects 
amount of current between the electronic part and circuit 
board which imparting are done changing from head,it 
produced mount body. 

(Working Example 1 0 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1 , as electronic part 1, it produced on circuit board 6 of glass 
epoxy making use of electronic parts mounting device of 
embodiment 10 on basis of mounting method of embodiment 
6. 

gold electrode was used as terminal baseplate electrode 4 of 
circuit board 6. 

In addition, electrically conductive adhesive 3 used 
commercial thermosetting epoxy electrically conductive 
adhesive. 

As for electrically conductive filler of electrically conductive 
adhesive, with those of spherical shape, with particle size 
distribution which is made maximum grain size 6;mu m from 
minimum grainsize 0.5;mu m, average particle diameter those 
of 3.3;mum. 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 
printing . 

After that, registration doingjumper chip resistance 1 of 3216 
size, you installed. 

Making use of hot air circulating furnace, it hardened 
electrically conductive adhesive 30 min it heats with 150 deg 
C with , connected electronic part to circuit board. 
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With this working example, amount of current which 
imparting is done changing at timeof electrical resistance and 
installing between part electrode and substrate electrode 
which the head of mounting equipment detects when 
installing electronic part, it produced themount body. 

(Comparative Example 5 ) 

On gold terminal electrode of circuit board, coating fabric it 
did epoxy electrically conductive adhesive 3 with the 
thickness of approximately 0. 1 mm with screen printing , 
registration did the jumper chip resistance of 3216 size and 
installed, without pressurizing electronic part hardening 
electrically conductive adhesive, it produced mount body. 

(Comparative Example 6 ) 

On gold terminal electrode of circuit board, coating fabric it 
does epoxy electrically conductive adhesive 3 with thickness 
of approximately 0.1 mm with screen printing , registration 
does jumper chip resistance of 3216 size and it installs, 
between electronic part and the circuit board current 
imparting do hardening electrically conductive adhesive, it 
produced themount body. 

In order evaluation to do mount body of jumper chip 
resistance of 3216 size which are produced in Working 
Example which was inscribed above, 1 00 hour resistance after 
reliability test which is left was measured in connection 
resistance of initial stage and environment of temperature 85 
degC^ humidity 85%. 

Collecting respective result, (Table 4 ) - it shows in (Table 6 ). 
[Table 4] 
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With Working Example 4 or Working Example 10, you could 
see decrease of electrical resistance in comparison with 
Comparative Example 5, 6. 

In addition, in regard to humidity resistance test, with each 
Working Example as for resistance it is considerably 
decreased with Comparative Example 5 and Comparative 
Example 6 vis-a-vis resistance rising. 



^i^WzHH^^M^iiMMOy^M^t'y^'P^ With each Working Example oxidized layer connection 
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resistance of initial stage and connection resistance after 
humidity resistance test are low it is removed with , it is 
thought as thething where as for contacting state of 
electrically conductive filler and electrode of electrically 
conductive adhesive in connection, with mount body of 
Comparative Example 5 and Comparative Example 6 
vis-a-vis surface oxidized layer of electrode not being 
removed, at same time stabilize. 

possibility of utilization on industry 

As above explained, according to electrically conductive resin 
of this invention, of electrically conductive resin and 
connection strength of electronic part^ and electrically 
conductive resin and electrode of circuit board itcan improve. 

In addition, it is something which connection resistance 
stabilizes vis-a-vis the flexural deformation of substrate by 
fact that elastic adhesive is used for binder resin component of 
electrically conductive resin. 

In addition, as for adhesive of this invention resin component 
extrusion is donein outside by pressing, electrically 
conductive filler component concentration can remain highly 
in the inside, furthermore electrode surface damages and can 
connect 

Because of this electrically conductive adhesive can be 
formed on substrate electrode of circuit board without using 
solder, electronic part can be mounted. 

Like above with this invention , used conventional electrically 
conductive resin s and electrically conductive resin with 
bycomparison with mount body of electronic part, 
improvement of connection strength which is a serious 
problem with utilization and decrease of cost tobecome 
possible, utilization of various electronic equipment where 
environmental burden is smallbecomes possible. 

In addition according to this invention, contacting state of 
electrically conductive filler and the electrode of electrically 
conductive adhesive can be improved, can improve initial 
stage, and the long term reliability by comparison with Prior 
Art. 

[Brief Explanation of the Drawing(s)] 

Figure 1 is conceptual diagram of electrically conductive filler 
of dendrite of one example which isused with this invention. 

Figure 2 is electron microscope photograph (draw ratio 3000 ) 
of electrically conductive filler of dendrite of the one example 
which is used with this invention. 

As for Figure 3A-Figure 3 D it is a sectional view which 
shows mounting process of electronic part inform 1 of 
execution of this invention. 
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As for Figure 4 A-Figure 4 D it is a sectional view which 
shows mounting process of electronic part inform 2 of 
execution of this invention. 

As for Figure 5 being a figure which shows relationship of the 
pressure between connectivity in form 2 of execution of this 
invention it is 

As for Figure 6A-Figure 6 D it is a sectional view which 
shows mounting process of electronic part inform 3 of 
execution of this invention. 

As for Figure 7 A-Figure 7 D it is a sectional view which 
shows mounting process of electronic part inform 4 of 
execution of this invention. 

As for Figure 8 A-Figure 8 D it is a sectional view which 
shows mounting process of electronic part inform 5 of 
execution of this invention. 

As for Figure 9 A~Figure 9 D it is a sectional view which 
shows mounting process of electronic part inform 6 of 
execution of this invention. 

As for Figure 10 A'-Figure 10 B it is a sectional view which 
shows mounting equipment of electronic part inform 7 of 
execution of this invention. 

As for Figure 1 1 A'-Figure 1 1 B it is a sectional view which 
shows mounting equipment of electronic part inform 8 of 

execution of this invention. 

As for Figure 12 A-Figure 12 B it is a sectional view which 
shows mounting equipment of electronic part inform 9 of 
execution of this invention. 

As for Figure 13 A-Figure 13 B it is a sectional view which 
shows mounting equipment of electronic part inform 10 of 
execution of this invention. 

Figure 14 shows sectional view of mount body of electronic 
part of Working Example 1-3 of this invention. 

Figure 15 shows Working Example 1 of this invention and 
content and characteristic of electrically conductive filler of 
conventional electrically conductive adhesive. 

[Figure 1] 
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{Figure 3A } 
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{Figure 3B } 
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{Figure 3 C } 
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{Figure 3 D } 
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{Figure 6A } 
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{Figure 6B} 



Page 45 Paterra Instant MT Machine Translation 



WO2001064807A1 




[nee] {Figure6C} 




[USD] {Figure6D} 
[117 A] {Figure? A} 



Page 46 Paterra Instant MT Machine Translation 



WO2001064807A1 

FIG. 7 A 



2003-7-2 




Page 47 Paterra Instant MT Machine Translation 



WO2001064807A1 



FIG. 7D 




[EISA] 

FIG. 8A 



[@8B] 

FIG. 8B 




{Figure 8 A } 
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{Figure 8 C } 
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{Figure 8 D } 
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{Figure 9 A } 
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{Figure9B} 
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{Figure 12 A} 
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{Figure 13 A} 
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specification 



Claims 



Modification 

[Content of Amendment] 

[Claim(s)] 

With electrically conductive adhesive which includes 
electrically conductive filler and binder resin which are 
used {Claim 1 } (After correction ) circuit board electrode and 
in order to connect electronic part electrode to electrical. 

As for even content of aforementioned electrically conductive 
filler in range of 20 wt% or greater 70 wt% or less. 

At same time as for aforementioned electrically conductive 
filler, at least in part the metal filler which possesses 
protrusion 30 - 99 wt% and flake condition, the filler of at 
least 1 kind which is chosen from abbreviation layer and 
theabbreviation grain shape with mixture of 1 - 70 wt%, 

When aforementioned electrically conductive adhesive lying 
between, mounting in theaforementioned circuit board 
electrode and between electronic part electrode , as for 
content of the electrically conductive filler of adhesive where 
content of electrically conductive filler of adhesive 
whichexists between aforementioned both electrodes was high 
in comparison withaforementioned even content , was pushed 
out from between theaforementioned both electrodes 
electrically conductive adhesivCo which possesses property 
which becomeslow in comparison with aforementioned even 
content 

{Claim 2 } deletion 

electrically conductive adhesivco which is stated in Claim 1 
where electrically conductive filler which possesses {Claim 
3 } protrusion is dendrite filler 

{Claim 4 } deletion 

content of {Claim 5 } electrically conductive filler, 
electrically conductive adhesivco which is stated in Claim 1 
which is a range of 30 wt% or greater 50 wt% or less 
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{Claim 6 } electrically conductive filler, electrically 
conductive adhesive o which is stated in Claim 1 which is a 
metal of at least one which is chosen from copper^ silver, 
gold« platinum^ palladium^ nickels stainless steel and 
these alloy 

{Claim 7 } (After correction ) electrically conductive filler, 
electrically conductive adhesivco which is stated in Claim 1 
which is a filler which substance of at least one which in 
surface of metal ischosen from silver^ gold* and palladium 
sheath is done 

{Claim 8 } electrically conductive filler, electrically 
conductive adhesivco which is stated in Claim 1 which is a 
filler of average particle diameter 1-100 ;mu m 

{Claim 9 } binder resin, electrically conductive adhesivCo 
which is stated in Claim 1 which is a elasticity adhesive resin 

With {Claim 10 } circuit board electrode and mount body 
which connects electronic part electrode to the electrical with 
electrically conductive adhesive which designates electrically 
conductive filler and binder resin as the main component. 

As for even content of aforementioned electrically conductive . 
filler in range of 20 wt% or greater 70 wt% or less. 

At same time as for aforementioned electrically conductive 
filler, at least in part the metal filler which possesses 
protrusion 30 - 99 wt% and flake condition, the filler of at 

least 1 kind which is chosen from abbreviation layer and 
theabbreviation grain shape with mixture of 1 - 70 wt%, 

content of electrically conductive filler of adhesive which 
exists between theaforementioned both electrodes is high in 
comparison with aforementionedeven content , mount body of 
electronic part where content of electrically conductive filler 
of adhesive which was pushed out from between 
aforementioned both electrodes is low in comparison with 
aforementioned even content and makes feature. 

{Claim 1 1 } deletion 

Mount body of electronic part which is stated in Claim 10 
where die electrically conductive filler which possesses 
{Claim 12 } (After correction ) protrusion is dendrite filler. 

{Claim 13 } deletion 

content of {Claim 14 } electrically conductive filler, mount 
body of electronic part which is statedin Claim 10 which is a 
range of 30 wt% or greater 50 wt% or less. 

{Claim 15 } electrically conductive filler, mount body of 
electronic part which is stated in Claim 1 0 which is a metal of 
at least one which is chosen from copper, silver^ gold* 
platinum* palladium* nickel* stainless steel and these 
alloy. 
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{Claim 16 } (After correction ) electrically conductive filler, 
mount body of electronic part which is stated in the Claim 10 
which is a filler which substance of at least one which in 
surface of metal is chosen from silver^ gold^ and palladium 
sheath is done. 

{Claim 1 7 } electrically conductive filler, mount body of 

electronic part which is stated in Claim 10 which is a filler of 
average particle diameter l-lOO ;mu m. 

{Claim 1 8 } binder resin, mount body of electronic part which 
is stated in Claim 10 which is a elasticity adhesive resin. 

{Claim 19 } aforementioned circuit board electrode and 
content of electrically conductive filler of adhesive which 
exists between aforementioned electronic part electrode , 
mount body of the electronic part which is stated in Claim 10 
which is a range of 75 wt% or greater 95 wt% or less. 

surface of aforementioned circuit board electrode and 
aforementioned electronic part electrode part being damaged 
at least by metal filler which possesses {Claim 20 } (After 
correction )aforementioned protrusion, mount body of 
electronic part which is stated in Claim 10 which is 
connected. 

{Claim 21 } part electrode and spacing of substrate electrode, 
mount body of electronic part which is stated in Claim 10 
which is 20 times or less of maximum size (Dmax ) of 
maximum electrically conductive filler which is included in 
1 . 1 times or more« electrically conductive resin of minimum 
dimension (Dmin ) of minimum electrically conductive filler 
which is included in electrically conductive resin. 

With {Claim 22 } (After correction ) circuit board electrode 
and mounting method which connects electronic part 
electrode to the electrical with electrically conductive 
adhesive which designates electrically conductive filler and 
binder resin as the main component, 

As for even content of aforementioned electrically conductive 
filler in range of 20 wt% or greater 70 wt% or less. 

At same time as for aforementioned electrically conductive 
filler, at least in part the metal filler which possesses 
protrusion 30 - 99 wt% and flake condition, the filler of at 
least I kind which is chosen from abbreviation layer and 
theabbreviation grain shape with mixture of 1 - 70 wt%, 

Aforementioned adhesive coating fabric is done between 
theaforementioned circuit board electrode and aforementioned 
electronic part electrode , 

With pressure of range of O.Ol - 50 MPa aforementioned 
circuit board electrode andaforementioned electronic part 
electrode pressing. 

From between aforementioned both electrodes in comparison 
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with theaforementioned even content mounting methodo. of 
electronic part which makes adhesive of electrically 
conductive filler of low content high content of electrically 
conductive filler of adhesive which exists between extrusion* 
aforementioned both electrodes in comparison 
withaforementioned even content and makes feature 

{Claim 23 } deletion 

mounting methodo of electronic part which is stated in Claim 
22 where electrically conductive filler which possesses 
{Claim 24 } (After correction ) protrusion is dendrite filler 

{Claim 25 } deletion 

content of {Claim 26 } electrically conductive filler, 
mounting methodo of electronic part which is stated in Claim 
22 which is a range of 30 wt% or greater 50 wt% or less 

{Claim 2 7} electrically conductive filler, mounting methodo 
of electronic part which is stated in Claim 22 which is a metal 
of at least one which is chosen from copper, silver* gold* 
platinum* palladium* nickel* stainless steel and these 
alloy 

{Claim 28 } (After correction ) electrically conductive filler, 
mounting methodo of electronic part which is stated in Claim 
22 which is a filler which substance of at least one which in 
surface of metal is chosen from silver* gold* and palladium 
sheath is done 

{Claim 2 9} electrically conductive filler, mounting methodo 
of electronic part which is stated in Claim 22 which is a filler 
of average particle diameter 1-100 ;mu m 

{Claim 3 0} binder resin, mounting methodo of electronic 
part ^yhich is stated in Claim 22 which is a elasticity adhesive 
resin 

{Claim 3 1 } aforementioned circuit board electrode and 
content of electrically conductive filler of adhesive which 
exists between aforementioned electronic part electrode , 
mounting methodo of electronic part which is stated in Claim 
22 which is a range of 75 wt% or greater 95 wt% or less 

surface of aforementioned circuit board electrode and 
aforementioned electronic part electrode damaging part at 
least with metal filler which possesses {Claim 3 2 } (After 
correction )aforementioned protrusion, mounting method, of 
electronic part which it states in the Claim 22 which you 
connect 

mounting methodo of electronic part which is stated in Claim 
22 which is made 20 times or less of maximum size (Dmax ) 
of maximum electrically conductive filler which is included 
in{Claim 3 3 } part electrode and 1.1 times or more* 
electrically conductive resin of minimum dimension (Dmin ) 
of minimum electrically conductive filler which isincluded 
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electrically conductive adhesive 


Mount body and its mounting method of electronic part 
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[Claim(s)] 

With electrically conductive adhesive which includes 
eiectrically conductive filler and binder resin which are 
used {Claim 1 } circuit board electrode and in order to connect 
electronic part electrode to electrical, 

As for even content of aforementioned electrically conductive 
filler in range of 20 wt% or greater 70 wt% or less, at same 
time as for aforementioned electrically conductive filler, at 
least inpart metal filler which possesses protrusion 30 - 99 
wt% and flake condition, electrically conductive adhesivco 
where filler of at least 1 kind which is chosen 
fi'omabbreviation layer and abbreviation grain shape is 
mixture of 1 -70wt% 

electrically conductive adhesivco which is stated in Claim 1 
where electrically conductive filler which possesses {Claim 
2 } protrusion is dendrite filler 

content of {Claim 3 } electrically conductive filler, 
electrically conductive adhesivco which is stated in Claim 1 
which is a range of 30 wt% or greater 50 wt% or less 

{Claim 4 } electrically conductive filler, electrically 
conductive adhesivco which is stated in Claim 1 which is a 
metal of at least one which is chosen from copper^ silver^ 
gold, platinum^ palladium^ nickeU stainless steel and 

these alloy 

{Claim 5 } electrically conductive filler, electrically 
conductive adhesivco which is stated in Claim 1 which is a 
filler which substance of at least one which in surface of 
metal is chosenfi-om silver^ gold^ and palladium sheath is 
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done 

{Claim 6 } electrically conductive filler, electrically 
conductive adhesiveo which is stated in Claim 1 which is a 
filler of average particle diameter 1-100 ;mu m 

{Claim 7 } binder resin, electrically conductive adhesivCo 
which is stated in Claim 1 which is a elasticity adhesive resin 

With {Claim 8 } circuit board electrode and mount body 
which connects electronic part electrode to the electrical with 
electrically conductive adhesive which includes electrically 
conductive filler and binder resin, 

As for even content of aforementioned electrically conductive 
filler in range of 20 wt% or greater 70 wt% or less, at same 
time including metal filler which possesses protrusion at least 
to portion of aforementioned electrically conductive filler, 

content of electrically conductive filler of adhesive which 
exists between theaforementioned both electrodes is high in 
comparison with aforementionedeven content , mount body of 
electronic part where content of electrically conductive filler 
of adhesive which was pushed out from between 
aforementioned both electrodes is low in comparison with 
aforementioned even content and makes feature. 

Mount body of electronic part which is stated in Claim 8 
where the electrically conductive filler which possesses 
{Claim 9 } protrusion is dendrite filler. 

{Claim 10 } electrically conductive filler, filler which 
possesses protrusion 30-99 wt% and flake condition, mount 
body of electronic part which is stated in the Claim 8 where 
filler of at least I kind which is chosen fi-om theabbreviation 
layer and abbreviation grain shape is mixture of 1 - 70 wt%. 

content of {Claim 1 1 } electrically conductive filler, mount 
body of electronic part which is statedin Claim 8 which is a 
range of 30 wt% or greater 50 wt% or less. 

{Claim 12 } electrically conductive filler, mount body of 
electronic part which is stated in Claim 8 which is a metal of 
at least one which is chosen from copper^ silverv gold^ 
platinum^ palladium^ nickeK stainless steel and diese 
alloy. 

{Claim 13 } electrically conductive filler, mount body of 
electronic part which is stated in Claim 8 which is a filler 
which substance of at least one which in surface of metal is 
chosen from silver> gold, and palladium sheath is done. 

{Claim 14 } electrically conductive filler, mount body of 
electronic part which is stated in Claim 8 which is a filler of 
average particle diameter l-lOO ;mu m. 

{Claim 15 } binder resin, mount body of electronic part which 
is stated in Claim 8 which is a elasticity adhesive resin. 
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{Claim 16 } aforementioned circuit board electrode and 
content of electrically conductive filler of adhesive which 
exists between aforementioned electronic part electrode , 
mount body of the electronic part which is stated in Claim 8 
which is a range of 75 wt% or greater 95 wt% or less. 

surface of aforementioned circuit board electrode and 
aforementioned electronic part electrode part being damaged 
at least by metal filler which possesses {Claim 
17 } aforementioned protrusion, mount body of electronic part 
which is stated in Claim 8 which is connected. 

{Claim 1 8 } part electrode and spacing of substrate electrode, 
mount body of electronic part which is stated in Claim 8 
which is 20 times or less of maximum size (Dmax ) of 
maximum electrically conductive filler which is included in 
1 . 1 times or more> electrically conductive resin of minimum 
dimension (Dmin ) of minimum electrically conductive filler 
which is included in electrically conductive resin. 

With {Claim 19 } circuit board electrode and mounting 
method which connects electronic part electrode to electrical 
with electrically conductive adhesive which includes 
electrically conductive filler and binder resin. 

In range of 20 wt% or greater 70 wt% or less, aforementioned 
adhesive coating fabric itdoes even content of aforementioned 
electrically conductive filler between theaforementioned 
circuit board electrode and aforementioned electronic part 
electrode , 

With pressure of range of 0.01 - 50 MPa aforementioned 
circuit board electrode andaforementioned electronic part 
electrode pressing, 

From between aforementioned both electrodes in comparison 
with theaforementioned even content mounting methodo of 
electronic part which makes adhesive of electrically 
conductive filler of low content high content of electrically 
conductive filler of adhesive which exists between extrusion^ 
aforementioned both electrodes in comparison 
withaforementioned even content and makes feature 

At least in portion of {Claim 20 } aforementioned electrically 
conductive filler mounting methodo of the electronic part 
which is stated in Claim 19 which includes metal filler 
whichpossesses protrusion 

mounting methodo of electronic part which is stated in Claim 
20 where electrically conductive filler which possesses 
{Claim 21 } protrusion is dendrite filler 

{Claim 22 } electrically conductive filler, filler which 
possesses protrusion 30 - 99 wt% and flake condition, 
mounting methodo of electronic part which is stated in Claim 
19 where filler of at least I kind which is chosen from 
abbreviation layer and abbreviation grain shape is mixture of 
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1 -70wt% 

content of {Claim 23 } electrically conductive filler, 
mounting methodo of electronic part which is stated in Claim 
19 which is a range of 30 wt% or greater 50 wt% or less 

{Claim 24 } electrically conductive filler, mounting methodo 
of electronic part which is stated in Claim 19 which is a metal 
of at least one which is chosen from copper^ silver^ gold^ 
platinum^ palladium^ nickek stainless steel and these 
alloy 

{Claim 25 } electrically conductive filler, mounting methodo 
of electronic part which is stated in Claim 19 which is a filler 
which substance of at least one which in surface of metal is 
chosen from silver^ gold« and palladium sheath is done 

{Claim 26 } electrically conductive filler, mounting methodo 
of electronic part which is stated in Claim 19 which is a filler 
of average particle diameter 1-100 ;mu m 

{Claim 2 7} binder resin, mounting methodo of electronic 
part which is stated in Claim 19 which is a elasticity adhesive 
resin 

{Claim 28 } aforementioned circuit board electrode and 
content of electrically conductive filler of adhesive which 
exists between aforementioned electronic part electrode , 
mounting methodo of electronic part which is stated in Claim 
19 which is a range of 75 wt% or greater 95 wt% or less 

surface of aforementioned circuit board electrode and 

aforementioned electronic part electrode damaging part at 

least with metal filler which possesses {Claim 2 

9 } aforementioned protrusion, mounting method© of 

electronic part which it states in the Claim 20 which you 

connect 

mounting methodo of electronic part which is stated in Claim 
19 which is made 20 times or less of maximum size (Dmax ) 
of maximum electrically conductive filler which is included 
in {Claim 3 0} part electrode and 1.1 times or morcv 
electrically conductive resin of minimum dimension (Dmin ) 
of minimum electrically conductive filler which isincluded 
spacing of substrate electrode, in electrically conductive resin 

When aforementioned electrically conductive adhesive lying 
between, mounting in {Claim 3 1 } aforementioned circuit 
board electrode and between electronic part electrode , as for 
content of the electrically conductive filler of adhesive where 
content of electrically conductive filler of adhesive 
whichexists between aforementioned both electrodes was high 
in comparison withaforementioned even content , was pushed 
out from between theaforementioned both electrodes 
electrically conductive adhesivco which is stated in Claim 1 
whichpossesses property which becomes low in comparison 
with theaforementioned even content 
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Pescription of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, there is a mount body of electronic part 
which uses the electrically conductive adhesive^ and this 
electrically conductive adhesive which are used for electrical 
contact points of electronic part or the heat conduction 
medium of electronic part and some regarding mounting 
method. 

Furthermore details are superior in adhesion strength, and 
stress relaxation action at thesame time regard inexpensive 
electrically conductive adhesive and mount body and 
mounting method of the electronic part which uses this. 

[0002] 

[Prior Art] 

From increasing of recognition to environmental problem of 
these days, with field of electronics mounting, we have been 
about, that regulation for lead in solder alloy will be executed 
establishment of theconnecting technology which does not 
tise lead for mount of electronic part has become urgent 
business. 

As lead free mounting technology, you can list lead free 
solder^ and electrically conductive resin, but interestfor 
electrically conductive resin where coolings organic solvent 
free« washing less or other merit of softenings mounting 
temperature of the joined portion is expected has increased 
more and more. 

[0003] 

conventional electrically conductive adhesive generally is 
something which disperses electrically conductive filler 
whichconsists of silver powder or other metal powder in this 
resin component with for example epoxy resin binder resin as 
main component. 

When electronic part and substrate electrode are connected 
with for example aforementioned electrically conductive 
adhesive, when electrically conductive filler mutual, and 
electrically conductive filler and part electrode^ and 
electrically conductive filler and substrate electrode contact 
with aforementioned binder resin andare connected to 
electrical it is something which simultaneously, the electronic 
part and substrate electrode glue and are connected to 
mechanical. 

Therefore because joined portion of electronic part and circuit 
board is connectedwith resin component, with heat and 
external force it becomes deformed in the softening vis-a-vis 
deformation, there is a merit that crack is difflcultto occur in 
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comparison with solder where connection is alloy. 

In addition, because with any representative things of 
electrically conductive adhesive 150 deg C itis low in 
comparison with 240 deg C etc when connecting temperature 
is solder, also heat resistance which is required to electronic 
part may be low,and, in addition furthermore it can contribute 
to also energy conservation of production step. 

[0004] 

Like above we have possessed feature which as for 
electrically conductive resin, isnot solder connection and is 
superior, we are expected as solder substitute material. 

[0005] 

However, when it tries to actualize solder substitution with 
conventional electrically conductive adhesive,connection 
strength which is equal to solder is achieved was difficult. 

In addition, it competes with solder as mounting material of 
electronic part,there was also a problem that cost is high. 

[0006] 

Below, you explain concerning problem first regarding 
connection strength. 

Action where electrically conductive adhesive glues with 
electronic part and substrate electrode, asdescription above is 
revealed by fact that for example epoxy resin binder resin 
giueswith part and substrate electrode. 

epoxy resin binder resin, because in resin material with one of 
those where adhesive strength of especially metal is strongest, 
at same time afterhardening, mechanical strength of resin 
itself in resin material it is something whichexcels, is used as 
adhesive of many structural component 



But, because it does not become with alloy connecting like 
solder connection section, especially connection strength 
which is equal to solder vis-a-vis external force which such as 
bend actual connecting part receives, and impact of the 
substrate is achieved has become difficult . 

Main cause is explained below. 

[0007] 

Aforementioned way epoxy resin which is a binder 
component of conventional electrically conductive adhesive 
in the adhesive resin material adhesive strength of metal of 
substrate electrode is high, but whenbecause elastic modulus 
of other resin itself was insufficient to be high in the 
softening , aforementioned way with flexura! deformation of 
substrate stress concentrates with joint interface of electronic 
part and electrically conductive resin, this stress exceeds 
adhesive strength of electronic part and electrically 
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conductive resin. It is easy to peel off from this boundary. 

Therefore in connection of electronic part and circuit board, 
fully itfollows it was difficult vis-a-vis bend or vibration,and 
impact or other deformation of substrate. 

[0008] 

On one hand, vis-a-vis problem which relates to softening of 
thiskind of electrically conductive resin itself, uses elastic 
adhesive for for example Japan Unexamined Utility Model 
Publication 3- 21868 disclosure as binder resin component 
elasticity electrically conductive adhesive which is proposed. 

[0009] 

But, sphericaK or flake condition which as for electrically 
conductive resin which isproposed to aforementioned Japan 
Unexamined UtiHty Model Publication 3- 21 868 disclosure, 
as for softening of electrically conductive resin although it 
improves in comparison with preceding case which 
usesaforementioned epoxy resin, on other hand as for 
manifestation of the electrical conductivity is small with cure 
shrinkage like epoxy resin, at same time isusually used for 
electrically conductive filler. Or because aforementioned 
mixed filler is used, resistance as the electrically conductive 
resin it makes about electrically conductive resin of 
aforementioned epoxy resin type small, itis difficult . 

[0010] 

In addition, volume content of electrically conductive filler of 

conventional electrically conductive adhesive is 
general lyapproximately 85 vol% extent. 

density of for example silver of electrically conductive filler 
with approximately 1 0, binder resin approximately 1 . 1 
because is, part electrode* of binder resin which reveals the 
mechanical connection namely connection strength with 
aforementioned connection and net contact area of substrate 
electrode is approximately 1/2 extent of connecting part 

Because of this when is only binder resin, comparing, 
connection strength decreases. 

[0011] 

[Problems to be Solved by the Invention] 

Like above as for conventional electrically conductive 
adhesive from viewpoint, electronic part and of circuit board 
the adhesive strength, and connection reliability, there was a 
problem with joint interface of problem^ and electronic part 
and circuit board by fact that modulus of electrically 
conductive resin itself ishigh. 

[0012] 

In addition, as for 7 - 8 percentage extent of cost of 
electrically conductive adhesive because silver powder or 
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other electrically conductive filler has occupied, like 
conventional electrically conductive resin electrically 
conductive filler with the electrically conductive adhesive 
where as much as 85 vol% extent are contained cost reduction 
is difficult. 

[0013] 

Namely, relatively fe there is a conventional electrically 
conductive adhesive with softening theaforementioned way 
vis-a-vis solder connection, but connection strength for 
bend, vibration, and impact or other dynamic deformation etc 
of especially substrate it isa insufficient by comparison with 
solder, because there is a demerit thatand cost is high, 
TRANSLATION STALLED solderconnecting material 

[0014] 

this invention, in order to solve conventional problem, 
improves occurrence ofcrack, electrically conductive 
adhesive^ and mount body and mounting method whose of 
electronic part which uses this cost is cheap in comparison 
with conventional electrically conductive adhesive is offered 
makes objective. 

[0015] 

[Means to Solve the Problems] 

In order to achieve aforementioned objective, as for 
electrically conductive adhesive of the this invention, with 
electrically conductive adhesive which includes electrically 
conductive filler and binder resin which areused in order to 
connect circuit board electrode and electronic part electrode to 
electrical, as foreven content of aforementioned electrically 
conductive filler in range of 20 wt% or greater 70 wt% or 
less, atsame time as for aforementioned electrically 
conductive filler, at least in part the metal filler which 
possesses protrusion 30-99 wt% and flake condition, filler of 
at least 1 kind which is chosen fi-om abbreviation layer 
andabbreviation grain shape is mixture of 1 - 70 wt%. 

In description above "main component " with, it is 80 - 100 
wt%. 

[0016] 

Next as for mount body of electronic part of this invention, 
with mountbody which connects circuit board electrode and 
electronic part electrode to electrical with the electrically 
conductive adhesive which includes electrically conductive 
filler and binder resin, as for even content ofaforementioned 
electrically conductive filler in range of 20 wt% or greater 70 
wt% or less, including metal filler which possesses protrusion 
at least to portion of aforementioned electrically conductive 
filler, content of electrically conductive filler of adhesive 
which exists between theaforementioned both electrodes is 
high in comparison with aforementionedeven content , 
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content of electrically conductive filler of adhesive which was 
pushed outfrom between aforementioned both electrodes is 
low in comparison with theaforementioned even content it 
makes feature. 

[0017] 

Next mounting method of electronic part of this invention, 
with mounting method whichconnects circuit board electrode 
and electronic part electrode to electrical with electrically 
conductive adhesive whichincludes electrically conductive 
filler and binder resin, in range of 20 wt% or greater 70 wt% 
or less, theaforementioned adhesive coating fabric to do even 
content of theaforementioned electrically conductive filler 
between aforementioned circuit board electrode and 
theaforementioned electronic part electrode , with pressure of 
range of 0.01 - 50 MPa theaforementioned circuit board 
electrode and aforementioned electronic part electrode 
pressing, From between aforementioned both electrodes in 
comparison with theaforementioned even content adhesive of 
electrically conductive filler of low content ismade high 
content of electrically conductive filler of adhesive which 
exists between the extrusion^ aforementioned both 
electrodes in comparison with aforementioned even content , 
it makes feature. 

[0018] 

[Embodiment of the Invention] 

this invention is something which is made low electrically 
conductive filler-containing ratio in comparisonwith 
conventional electrically conductive adhesive. 

Because of this, tacky component with connection interface of 
part and circuit board becoming many, connection strength in 
boundary improves. 

As a result, of electronic part and of electrically conductive 
adhesive adhesive strength of connection interface of 
connection interface* and electrode and electrically 
conductive adhesive of circuit board fiirthermoreimproving 
vis-a-vis aforementioned electrically conductive adhesive, it 
can improve connection reliability of electronic part more. 

[0019] 

Regarding aforementioned electrically conductive adhesive, 
metal filler which possesses the protrusion is included at least 
to portion of aforementioned electrically conductive filler, itis 
desirable . 

[0020] 

In addition electrically conductive filler which possesses 
protrusion regarding theaforementioned electrically 
conductive adhesive, is dendrite filler, it is desirable . 
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"dendrite " With, in dendrite, chief editor it is shape where the 
multiple branch grew in center here. 

schematic diagram of this dendrite electrically conductive 
filler is shown in Figure 1. 

[0021] 

In addition as for electrically conductive filler, filler which 
possesses protrusion 30 -99 wt% and flake condition, filler of 
at least 1 kind which is chosenfi-om abbreviation layer and 
abbreviation grain shape is mixture ofl - 70 wt%, it is 
desirable . 

electrically conductive filler, is good even with mixture of at 
least 1 kind and diose of the dendrite shape which are chosen 
firom things such as flake condition and theabbreviation grain 
shape. 

weight mixing ratio of those of dendrite shape of electrically 
conductive filler is 30 wt% or greater, but it isdesirable. 

[0022] 

Regarding aforementioned electrically conductive adhesive, 
content of electrically conductive filler, is rangeof 30 wt% or 
greater 50 wt% or less, it is desirable . 

[0023] 

electrically conductive filler is metal of at least one which is 
chosen from copper^ silver^ goId« platinum^, palladium^ 
nickeU stainless steel andthese alloy, it is desirable . 



[0024] 

electrically conductive filler is good even with filler which 
substance of at least one which in surface of metal is chosen 
fromsilver^ gold« palladium^ silica and resin sheath is 
done. 

[0025] 

electrically conductive filler is filler of average particle 
diameter 1-100 ;mu m, it is desirable . 

average particle diameter referred to here having various 
empty gap in 1 grain filler regarding electrically conductive 
filler of aforementioned dendrite shape^ flake condition and 
theabbreviation grain shape, is size of external shape in regard 
to theappearance which includes this empty gap. 

There are also times when average thickness of long axis 
direction is called the average particle diameter regarding 
dendrite shape filler which is shown in Figure 2. 

[0026] 

As for aforementioned dendrite filler, oxygen concentration is 
copper powder of 0.5 atomic% or less,it is desirable . 
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In addition, in copper filler furthermore melting point 200 deg 
C, or less and aliphatic acid of solid, 0.0 1 - 5.0 wt% sheath is 
done with ambient temperature vis-a-vis copper filler weight, 
it is desirable . 

melting point 200 deg C, or less and aliphatic acid of solid is 
aliphatic acid of at least one which is chosen from for 
example stearic acidv myristic acids citric acid> glutaric 
acid^ palmitic acid and maleic acid with the ambient 
temperature. 

manufacturing method of aforementioned dendrite filler is 
proposed with Japan Unexamined Patent Publication Hei 1 1- 
264001 disclosure ,regards to this invention and can use this. 

As another example, there is a "CUE07PB " (tradename ) of 
high purity science research laboratory supplied as dendrite 
filler of the copper. 

scanning electron microscope (S£M,scanning electron 
microscope ) photograph (draw ratio 3000 ) of this product is 
shown in Figure 2. 

copper dendrite filler where center is large, is particle of one. 
[0027] 

Regarding aforementioned electrically conductive adhesive, 
binder resin is elasticity adhesive resin, it isdesirable . 

elasticity adhesive resin generally is called as elasticity 

adhesive. 

elastic resin aforementioned way because modulus is small 
incomparison with conventional epoxy resin binder, with 
softening , is easy to absorb load for impact stress or other 
various connection which are based on stress^ and are 
basedon bend or other deformation of circuit board stress^ 
and falling etcwhich are based on thermal expansion 
difference of electronic part and circuit board. 

As for elastic modulus of elasticity adhesive to which as for 
above-mentioned modulus, representative ones of epoxy resin 
of binder resin component of conventional electrical 
conductivity adhesive, with 50 deg C approximately 1 X 
lO^MPa extent are large from for exampIe-50 deg C, use with 
the this invention in addition from 80 deg C with 1 30 deg C 
approximately 1 MPa extent vis-a-vis in order to decrease 
small suddenly, approximately 10 MPa being small - firom 50 
deg C in 130 deg C, At same time it stabilizes. 

for example elasticity adhesive thermosetting resin adhesive 
(for example Cemedine supplied "PM-165 " (tradename )) 
which disperses epoxy resin in modified silicon resin matrix 
islisted as one of preferred ones. 

elasticity adhesive of this kind is one of those where adhesive 
strengths deformation absorption ability^ humidity 
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resistance reliability^ high temperature reliability etc is 

superior. 

You can use also room temperature curing resin, radiation 
curable resin and thermoplastic resin etcwith in addition to 
thermosetting resin. 

[0028] 

In addition, because it has decreased content of electrically 
conductive filler whichoccupies main portion of cost, cost 
reduction can actualize electrically conductive adhesive of the 
this invention. 

[0029] 

Next aforementioned circuit board electrode and content of 
electrically conductive filler of adhesive which exists between 
aforementioned electronic part electrode , are range of 75 
wt% or greater 95 wt% or less regarding mount body of . 
electronic part of this invention, it is desirable. 

As for this, electrically conductive filler where content is high 
in comparison with the adhesive exists in gap between 
aforementioned circuit board electrode and theaforementioned 
electronic part electrode , it means . 

This adhesive of electrically conductive filler of low content 
raised content of the electrically conductive filler of adhesive 
which exists between extrusion « aforementioned both 
electrodes with pressure of range of 0.01 - 50 MPa with 
aforementioned circuit board electrode and pressing 
aforementioned electronic part electrode , ft-om between 
theaforementioned both electrodes in comparison with 
aforementioned even content ,it is formed by . 

Especially, filler catching is many, is difficult to move metal 
filler which possesses dendrite shape or other protrusion. 

As a result, resin component where ratio is high becomes easy 
to bepushed out by outside. 

[0030] 

In addition, damaging portion of aforementioned circuit board 
electrode and theaforementioned electronic part electrode 
surface with aforementioned circuit board electrode, 
andpressing aforementioned electronic part electrode , 
possesses protrusion with metal filler which with pressure of 
range of 0.01 - 50 MPa, you can connect 

Because of this, usually solder, tin. or tin alloy to be used 
in the electrode of electronic part, on one hand, copper to be 
used in substrate electrode .because oxide film of respective 
metal which is formed to theaforementioned both electrodes 
surface is torn, as continuity is done accurately,also contact 
area of metal filler and both electrodes surface becomes wide. 
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[0031] 

In addition, because as for metal filler which possesses 
dendrite shape or other protrusion, the filler catching is many, 
is difficult to move, it can mount spacing of part electrode and 
substrate electrode, with 20 times or less of maximum size 
(Dmax )of maximum electrically conductive filler which is 
included in 1 . 1 times or more^ electrically conductive resin 
of minimum dimension (Dmin ) of the minimum electrically 
conductive filler which is included in electrically conductive 



[0032] 

^x^mmtmmzAmA^x^i^^tzi^. m 



[0032] 

electrically conductive adhesive of this invention, 
aforementioned way uses electrically conductive filler of the 
dendrite shape. 

As for filler of dendrite shape because surface profile is been 
complicated ina complicated way in comparison with 
electrically conductive filler which is used for 
theaforementioned conventional electrically conductive 
adhesive, quantity of contact point of electrically conductive 
filler mutual, and the electrically conductive filler and 
electrode of electronic part electrode^ or circuit board 



[0033] 
[0034] 

cfcoT. K=F^sh(D^m&m<itAjtzmntit 

[0035] 
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As a result, it can decrease connection resistance of electronic 
part below equality toaforementioned conventional 
electrically conductive adhesive. 

for example electrolytic copper powder it is a usable in 
electrically conductive filler of this kind of dendrite shape as 
the one of preferred ones. 

[0033] 

It is possible to mix those of flake condition to electrically 
conductive filler of theaforementioned dendrite shape. 

Or, it is possible to be something which mixes electrically 
conductive filler ofabbreviation particle diameter condition. 

Furthermore it is good being a electrically conductive filler of 
flake condition and somethingwhich mixes electrically 
conductive filler of abbreviation particle diameter condition. 

[0034] 

electrically conductive filler of this kind of shape is used, 
depending upon , themount body of electronic part which 
connection resistance of electronic part is notinferiority by 
comparison with solder connection, at same time is superiorin 
softening can be offered. 

[0035] 

When those of dendrite shape are used for electrically 
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conductive filler at least, theaforementioned electrically 
conductive filler being entwined, connection resistance 
stabilizes vis-a-vis flexural deformation of for example 
substrate. 

[0036] 

In addition as for electrically conductive adhesive of this 
invention, as as replacement of the solder other than using, 
application is possible as electrically conductive filler which 
isfiUed in inner via which was opened to thickness direction 
of circuit board. 

[0037] 

Form of execution of this invention is explained making use 
of below drawing. 

[0038] 

(embodiment I ) 

As for Figure 3 A--Figure 3 D, it is a sectional view in order to 
explain mount body of electronic part in form 1 of execution 
of this invention. 

Vis-a-vis substrate electrode 4 which was formed to circuit 
board 5, part electrode 2 of the electronic part 1 * for 
example 3216 jumper chip resistance of chip type, is 
connected to electrical by electrically conductive adhesive 3 - 

Regarding this embodiment, between substrate electrode 4. 
and part electrode 2 , electrically conductive filler 

whichpossesses protrusion of electrically conductive adhesive 
3 lies between with layered structure of 2 or more, at same 
time has become metal of part electrode 2 and the state to 
which electrically conductive filler in electrically conductive 
adhesive 3 contacted 

electrically conductive filler becomes layered structure of 2 or 
more, distortion which is based on thermal expansion 
difference of jumper chip resistance 1 and circuit board 5 by , 
becomes easy to beabsorbed, connection reliability improves. 

[0039] 

In Figure 3A, enlarged view of connecting part of on one 
hand part electrode 2, isshown in Figure 3B. 

As for 3 a, electrically conductive adhesive gap section which 
is in position between the part electrode 2 and substrate 
electrode 4, as for 3 b electrically conductive adhesive 
periphery which is in position of peripheral area of 
electrically conductive adhesive gap section 3 a is shown. 

As for density of electrically conductive filler in electrically 
conductive adhesive gap section 3 a, it hasbecome high in 
comparison with volume density in electrically conductive 
adhesive periphery 3b. • 
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Because one where density of electrically conductive filler is 
high electrical resistance issmall, it becomes small in 
comparison with electrically conductive adhesive periphery 
3b, as descriptionabove distortion receives electrical 
resistance in electrically conductive adhesive gap section 3 a 
andean make change of connection resistance small. 

[0040] 

Figure 3 C is enlargement conceptual diagram of connection 
interface of part electrode 2 and the electrically conductive 
adhesive 3. 

2 a show electrical resistance layer which consists of surface 
oxidized layer etc which wasformed to surface of part 
electrode 2. 

electrically conductive filler 3c and resin 3d which form 
electrically conductive adhesive 3 distinguishing,respectively, 
it is illustrated. 

Regarding this connection interface, removing, or destroying 
electrical resistance layer 2 a state of any of state which 
state^ or electrically conductive filler 3c and part electrode 2 
where diflusion layer of constituent element of state^ or both 
whichcontacted with metal where at least portion of 
electrically conductive filler 3c forms the part electrode 2 was 
formed ftjse is formed. 

This way, metal which forms electrode and metal which 
forms electrically conductive filler 3c contact directly, or 
connection resistance can make person who isconnected 
small, at same time, can control formation andgrowdi of 
oxidized layer with connection interface. 

This constitution, when at least surface of electrode of 
electronic part« or circuit board, oxidation like solder and tin 
it consists the metal which it is easy to do, is especially 
effective. 

[0041] 

Figure 3 D is schematic diagram of electrically conductive 
filler 3c which exists in gap of the part electrode 2 and 
substrate electrode 4 . 

spacing H of part electrode 2 and substrate electrode 4 is 
controlled in order to become20 times or less of maximum 
size (Dmax ) of maximum electrically conductive filler which 
is includedin 1.1 times or more^ electrically conductive resin 
of minimum dimension (Dmin ) of minimum electrically 
conductive filler which is included in the electrically 
conductive resin. 

Under 1.1 times of aforementioned Dmin, when electrically 
conductive filler is the spherical shape, electrically conductive 
filler above slides from electrically conductive filler under 
and falls, the electrically conductive filler becomes state 
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where layer only of 1 was formed in gap . 

Therefore, electrically conductive filler 2 or more layered 
structure which exists is not formedbetween part electrode 2 
and substrate electrode 4. 

In addition, when it exceeds 20 times of aforementioned 
Dmax, the resistance of electrically conductive adhesive 
becomes large, therefore because connection resistance of the 
part electrode 2 and substrate electrode 4 becomes large, 
satisfactory mount body is notacquired. 

[0042] 

(embodiment 2 ) 

As for Figure 4 A~Figure 4 D, it is a sectional view in order 
to explain mounting method of the electronic part in this 
embodiment 2. 

First, as shown in Figure 4 A, on substrate electrode 4 of 
circuit board 5, electrically conductive adhesive 3 the pattern 
formation is done. 

As shown next in Figure 4 B, registration doing electronic 
part 1 ^ for example 32 1 6 jumper chip resistance of chip type 
on electrically conductive adhesive 3, you install. 

As next, shoAvn in Figure 4 C, electronic part 1, from upward 
direction is pressurizedwith compressed head 6. 

As next, shown in Figure 4 D, circuit board 5 which installs 
electronic part 1 isthrown to hot air drying furnace 31, 
electrically conductive adhesive 3 is hardened. 

[0043] 

Main point of this example electrically conductive adhesive 3 
lying between between circuit board 5 inbefore hardening 
electrically conductive adhesive 3, is to pressurize electronic 
part 1. 

When part electrode 2 is connected to substrate electrode 4 
making use of electrically conductive adhesive 3, the 
electrically conductive adhesive 3 usually is formed on 
predetermined substrate electrode 4 with printing method or 
dispensing method. 

After that, registration doing electronic part 1, you install. 

In this case, if only electronic part 1 is installed simply simply 
on the electrically conductive adhesive 3, variation occurs in 
gap of part electrode 2 and substrate electrode 4 , also initial 
value « of connection resistance and fluctuation of reliability 
are large. 

On one hand, like this working example by fact that step 
which ispressurized is introduced, gap can be made fixed. 

In addition destroying surface oxidized layer of electrode with 
pressurization, itseems that you express with embodiment I, 
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metal which forms electrically conductive filler which 
possesses metal and protrusion which form substrate electrode 
4 isacquired satisfactory connection which direct contact is 
done, fluctuation of connection resistance is controled. 

[0044] 

In order to show effect which controls fluctuation of this 
connection resistance appropriately, when pressurizing, 
pressure 20 MPa or less of 50 MPa or less<» preferably 20 
KPa or more of 10 KPa or more is. 

added pressure under 10 KPa, gap of part electrode 12 and 
substrate electrode 14 , becomeslarge in comparison with 20 
times of maximum size (Dmax ) of theaforementioned 
maximum electrically conductive filler, in addition, action 
which destroys surface oxidized layer of electrode becomes 
insufficient. 

On one hand, in case of 50 MPa or greater, there is a 
possibility excessive pressure depending on electronic part 1, 
causing operating deflciency and destruction. 

[0045] 

Collecting result above, it shows in Figure 5. 
[0046] 

(embodiment 3 ) 

As for Figure 6A~Figure 6 D, it is a sectional view in order to 
explain mounting method of the electronic part in 

embodiments. 

First as shown in Figure 6A, electrically conductive adhesive 
3 pattern formation is done on substrate electrode 4 of circuit 
board 5. 

As shown next in Figure 6B, registration doing electronic part 
1 ^ for example 32 1 6 jumper chip resistance of chip type on 
electrically conductive adhesive 3, you install. 

As shown next in Figure 6 C, contact probe 8 contacting 
substrate electrode 4, imparting it does current from power 
supply 7. 

As shown next in Figure 6 D, circuit board 5 which installs 
electronic part 1 isthrown to hot air drying furnace 3 1 , 
electrically conductive adhesive 3 is hardened. 

[0047] 

Main point of this embodiment, before hardening electrically 
conductive adhesive 3, through the electrically conductive 
adhesive 3, is electronic part 1 and to let flow current between 
circuit board 5 . 

[0048] 

With mount body which connects electronic part 1 and 
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substrate electrode 4 making useof electrically conductive 
adhesive 3, it exists usually as for surface oxidized layer of 
electrode thatway. 

Because surface oxidized layer is electrical insulator, with this 
state, connection resistance increasing,initial value of 
connection resistance is large, also fluctuation of reliability 
islarge. 

Vis- a-vis this as description above concentrating on 
contacting portion of the surface of electrically conductive 
filler surface and electrode which possess protrusion in 
electrically conductive adhesive 3,by letting flov^ current, 
current flows, becomes local part current where current 
density is large. 

As a result, surface oxidized layer of electrode being likely, to 
be desd'oyed the electrical resistance decreases. 

[0049] 

(embodiment 4 ) 

As for Figure 7 A'-Figure 7 D, it is a sectional view in order 
to explain mounting method of the electronic part in 
embodiment 4. 

First as shown in Figure 7 A, electrically conductive adhesive 
3 pattern formation is done on substrate electrode 4 of circuit 
board 5. 

As shown next in Figure 7 B, registration doing electronic 
part 1 ^ for example 32 1 6 jumper chip resistance of chip type 
on electrically conductive adhesive 3, you install. 

As shown next in Figure 7 C, circuit board 5 which installs 
electronic part 1 isthrown to hot air drying furnace 3 1 , 
electrically conductive adhesive 3 is hardened. 

As shown next in Figure 7 D, contact probe 8 contacting 
substrate electrode 4, imparting it does current from power 
supply 7. 

[0050] 

Main point of this embodiment, after hardening electrically 
conductive adhesive 3, through the electrically conductive 
adhesive 3, is electronic part I and to let flow current between 
circuit board 5 . 

With that, being in same way, surface oxidized layer of 
electrode likely, to bedestroyed as embodiment 3 electrical 
resistance decreases. 

With this embodiment, current is let flow after hardening, also 
theeffect which raises yield of mount body with production 
step with, is acquired. 

[0051] 
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In order to show effect in above-mentioned embodiment 3 
and 4 appropriately, current density, makes and above 
preferably 0. 1 A/mm^ 10 A/mm^ or lessof 100 A/mm^ or less 
of 0.01 A/mm^ or more. 

ON time makes 1 msec or more 5 sec or below^ preferably 
10 msec or more 1 sec or below. 

[0052] 

current density under 0.01 A/mm^, destruction of surface 
oxidized layer is not fully, when it is large in comparison with 
100 AJmrr? on one hand, electronic part and substrate 
electrode etc are easy to receive damage. 

ON time under 1 msec, destruction of surface oxidized layer 
is not fully ,when it is long in comparison with 5 s on one 
hand, electronic part and substrate electrode etc are easy to 
receive damage with joule heat emission etc. 

[0053] 

(embodiment 5 ) 

As for Figure 8 A-^Figure 8 D, it is a sectional view in order 
to explain mounting method of the electronic part in 
embodiment 5. 

First as shown in Figure 8 A, electrically conductive adhesive 
3 pattern formation is done on substrate electrode 4 of circuit 
board 5. 

As shown next in Figure 8 B, registration doing electronic 
part 1 ^ for example 32 1 6 jumper chip resistance of chip type 
on electrically conductive adhesive 3, you install. 

As shown next in Figure 8 C, contact probe 8 contacting 
substrate electrode 5 whichconnects electronic part 1, while 
imparting doing current from power supply 7, itpressurizes 
electronic part 1 with head 6. 

As shown next in Figure 8 D, circuit board 5 which installs 
electronic part 1 isthrown to hot air drying furnace 31, 
electrically conductive adhesive 3 is hardened. 

[0054] 

mounting method of this embodiment before hardening 
pressurizing step and electrically conductive adhesive 3, is 
method which compounds current imparting step . 

With pressurization with effect and current with multiplier 
effect ofeffect, simply effect is added with effect and current 
ofpressurization and above adjusting, effect is shown. 

When contact with electrically conductive filler and electrode 
becomes dense with namely, pressurization, becomes state 
where in addition quantity of contact point increases, lets flow 
current with this state surface oxidized layer of the electrode 
is likely to be destroyed. 
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As a result, surface oxidized layer being destroyed, metal and 
electrically conductive filler of the electrode increase quantity 
of contact point which direct contact is done. 

Furthermore, metal and electrically conductive filler of 
electrode because current islet flow with state which direct 
contact is done, imparting doing the for example current, like 
melt adhesion which is done, melt adhesion of electrode metal 
and the electrically conductive filler is promoted. 

As a result, when it pressurizes or current imparting, 
comparing with alone, it can actualize mount body to which 
connection resistance is smaller, at thesame time is superior in 
reliability. 

[0055] 

(embodiment 6 ) 

As for Figure 9 A-Figure 9 D, it is a sectional view in order 
to explain mounting method of the electronic part in 
embodiment 6. 

First as shown in Figure 9 A, electrically conductive adhesive 
3 pattern formation is done on substrate electrode 4 of circuit 
board 5. 

As next, shown in Figure 9 B, registration it does electronic 
part I ^ for example 32 1 6 jumper chip resistance of chip type 
on electrically conductive adhesive 3 and installs. 

As next, shown in Figure 9 C, contact probe 10 for electrical 
resistance measurement contacting the substrate electrode 5 
which connects electronic part 1 , while measuring electrical 
resistance of electronic part with digital multimeter — 9, 
pressurizing electronic part 1 with head 6, you adjust 
theinstalling state. 

namely, electrical resistance which is detected, through 
feedback signal system 1 1 , the feedback it does in control of 
pressurized state. 

Or feedback it is possible to control of imparting current to 
do, atleast method of any uses. 

As shown next in Figure 9 D, circuit board 5 which passes 
step of the Figure 9 C is thrown to hot air drying furnace 31, 
electrically conductive adhesive 3 is hardened. 

[0056] 

Main point of this embodiment, while when installing 
electronic part, detecting electrical resistance between 
electronic part 1 and circuit board 5 , is to control theinstalling 
state. 

It controls it is a feature according to connection resistance as 
resultunlike electrically conductive adhesive and method 
which controls of electrode theboundary surface condition. 
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Mount body which controls variation of connection resistance 
because of thiscan be actualized 

[0057] 

(embodiment 7 ) 

As for Figure 10 A~Figure 10 B, it is a conceptual diagram 
which explains electronic parts mounting device in the 
embodiment 7. 

As for Figure 10 A with conceptual diagram of mounting 
equipment entirety, as for electronic part whichit should 
mount it is adsorbed into head 12. 

circuit board 5 where electrically conductive adhesive was 
formed is installed in conveyance table 13. 

head 1 2, in same way as general electronic parts mounting 
device, position alignment doing electronic part on 
predetermined substrate electrode of circuit board 5, possesses 
functionwhich you install. 

[0058] 

Figure 10 B is enlargement conceptual diagram of head 12. 

With this embodiment, load cell 14 in order to detect load« 
when mountingfor electronic part 1 namely pressure of head 
12 is possessed. 

In regard to kind of load cell 14, it is not something 

whichespecially is limited. It has possessed capacity which is 
suitable to pressure which isstated in embodiment 2, measures 
pressure when mounting, it is desirable. 

In addition, becoming independent with head 12, it is possible 
toinstall load cell 14. 

[0059] 

Similar technology of this kind of mechanism is used 
aforementioned waywith mounting equipment of ACF or 
other bare chip semiconductor generally, but regarding 
pressure rangewhich with mounter for ACF, as for 
compressed head jointly uses also heating mechanism for 
softening ACF, in additionstates in mounting method of 
embodiment 2, as for control of low pressure side in thething 
or other point which is difficult, this invention is something 
which possesses marked feature in technically. 

[0060] 

(embodiment 8 ) 

As for Figure 1 1 A-Figure 1 1 B, it is a conceptual diagram of 
electronic parts mounting device in embodiment 8. 

As for Figure 1 1 A with conceptual diagram of mounting 
equipment entirety, as for electronic part it isadsorbed into 
head 12 of mounting equipment. 
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circuit board 5 where electrically conductive adhesive was 

formed is installed in conveyance table 13. 

head 12, in same way as general electronic parts mounting 
device, position alignment doing electronic part on 
predetermined substrate electrode of circuit board 5, possesses 
functionwhich you install. 

[0061] 

Figure 11 B is enlargement conceptual diagram of head 12. 

In tip portion of head 12, gap measuring apparatus 15 is 

provided. 

gap measuring apparatus 1 5 detects gap between electrode of 
electronic part 1 and the circuit board 5 when mounting. 

It is not something which especially is limited in regard to 
kind of gap measuring apparatus 15. As stated in embodiment 
1, it controls in kind of gap which becomes20 times or less of 
maximum size (Dmax ) of maximum electrically conductive 
filler which is includedin 1 . 1 times or more^ electrically 
conductive resin of minimum dimension (Dmin ) of minimum 
electrically conductive filler which is included in the 
electrically conductive resin to be desirable, for example laser 
type measuring apparatus is applied. 

With this gap measuring apparatus 15 , above-mentioned gap 
is controlled with the high precision to become possible, and 
mount body of electronic part of high reliability becomes 
producible with low resistance. 

[0062] 

Furthermore, becoming independent with head 12, it is 
possible toinstall gap measuring apparatus 1 5. 

[0063] 

(embodiment 9 ) 

As for Figure 12 A~Figure 12 B, it is a conceptual diagram of 
electronic parts mounting device in embodiment 9. 

As for Figure 1 2 A with conceptual diagram of mounting 
equipment entirety, as for electronic part it isadsorbed into 
head 12 of mounting equipment. 

circuit board 5 where electrically conductive adhesive was 
formed is installed in conveyance table 13. 

head 12, in same way as general electronic parts mounting 
device, position alignment doing electronic part on 
predetermined substrate electrode of circuit board 5, possesses 
functionwhich you install. 

[0064] 

Figure 12 B is enlargement conceptual diagram of head 12. 
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contact probe 10 is provided in end of head 12. 

contact probe 10 is connected, digital multimetei — 9 when 
mounting is used in order tomeasure electrical resistance of 
electronic part I and electrode of circuit board 5. 

It is not something which especially is limited in regard to 
kind of contact probe 10 and electrical resistance 
measurement vessel. 

electrical resistance which was measured, through feedback 
signal system 1 1, is supplied to control mechanism of head 
12. 

Furthermore, becoming independent with head 12, it is 
possible toinstall contact probe 10. 

[0065] 

Main point of mounting equipment in this embodiment, in 
installing mechanism of the electronic part, detecting 
electrical resistance of electronic part and circuit board, 
whilecontrolling, is to possess mechanism which it 
pressurizes. 

With this mechanism , electrical contact state of electrode and 
electrically conductive adhesive is control ledwith high 
precision to become possible, and mount body of the 
electronic part of high reliability becomes producible with 
low resistance. 

[0066] 

(embodiment 10) 

As for Figure 13 A~Figure 13 B, it is a conceptual diagram of 
electronic parts mounting device in embodiment 10. 

As for Figure 13 A with conceptual diagram of mounting 
equipment entirety, as for electronic part it isadsorbed into 
head 12 of mounting equipment. 

circuit board 5 where electrically conductive adhesive was 
formed is installed in conveyance table 13. 

head 12, in same way as general electronic parts mounting 
device, position alignment doing electronic part on 
predetermined substrate electrode of circuit board 5, possesses 
ftinctionwhich you install. 

[0067] 

Figure 13 B is enlargement conceptual diagram of head 12. 

contact probe 16 is provided in end of head 12, power supply 
17 isconnected. 

power supply 17, through contact probe 16, lets flow current 
between electronic part and circuit board . 
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In addition electrical resistance between electronic part and 
circuit board is detected, thefiinction which controls current 
which imparting is done possesses onbasis of electrical 
resistance. 

[0068] 

In regard to kind of contact probe 16 and power supply 17 it 
is not somethingwhich especially is limited. Stabilizing 
current which is stated in embodiment 4, imparting it 
ispossible, it is necessary . 

Furthermore, becoming independent with head 1 2, it is 
possible toinstall contact probe 16. 

[0069] 

It is to possess mechanism which controls current which 
imparting isdone on basis of electrical resistance where main 
point of mounting equipment of this embodiment, while in 
installing mechanism of electronic part, pressmizing the 
electronic part, detects electrical resistance between electronic 
part and circuit board , detects. 

This way electrical resistance of electrode and electrically 
conductive adhesive is decreased cuirent is controlled with , 
because and it controls it becomespossible with high 
precision, and mount body of electronic part of high reliability 
becomes producible with low resistance. 

[0070] 

Furthermore you do not question, kind such as epoxy resin^ 
acrylic resin^ phenolic resin ^ silicon resin ^ polyimide. 
resin V urethane resin in embodiment above, as resin 
component of electrically conductive adhesive 3, can use. 



When insulating property resin 3 is provided with moisture 
resistance or other objective, it uses silicone resin and the 
polycarbonate « and resin material etc which mixes 
fluorocarbon resin, it is good. 

In addition, stress relaxation action works it uses urethane 
resin etc as insulating property resin 3 with , connecting 
structure which is strong in impact etc is made, ispossible . 

[0071] 

In regard to conduction filler of electrically conductive 
adhesive 3, you do not question, material such as silver^ 
goldv copper, nickeL palladium^ tin or other metal and 
alloy, carbon or mixUire of those . 

[0072] 

screen printing, dispenser etc can be utilized in application 
method of electrically conductive adhesive 3. 

[0073] 
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In form of execution of this invention, case where electronic 
part 1 is32 16 jumper chip resistance was explained, but if 
capacitor^ coil^ semiconductor etc, it is something 
whichgenerally is used as electronic part, kind and shape are 
notlimited. 

[0074] 

Furthermore, case of one surface mounting was explained 
regarding all embodiment which are mentioned earlier, but 
question it does morphological form such as two-sided 
mounting , this invention can be applied. 

[0075] 

Making use of below Working Example, this invention is 
explained furthermoreconcretely. 

[0076] 

(Working Example 1 ) 

Regarding Working Example below, you explain concerning 
mount body of electronic part which was formed making use 
of electrically conductive adhesive of this invention. 

As for Figure 3 A on substrate electrode 4 of circuit board 5 
electrically conductive adhesive 3 

After it forms, mounting electronic part 1 it is something 
which illustrates state. 

As for circuit board 1 as for thickness they are 0.6 mm with 
glass epoxy resin substrate of FR-4 (standard of glass epoxy 
resin substrate is shown. ). 

Ni approximately 1 ;mu m plating it did substrate electrode 4 
in copper foil surface of thickness 12 ;mu m, fiirthermore it 
used those which gold the flash plating are done for Ni 
surface. 

electronic part used jumper chip resistor of 3216 size. 
[0077] 

average particle diameter used silver powder of 2.5;mu m to 
electrically conductive filler of electrically conductive resin 
with irregular spherical shape. 

In addition, epoxy resin and amine type curing agent were 
used to binder resin . 

[0078] 

These electrically conductive filler and binder resin measured 
weight it did volume, kneaded with 3-roll mill, made 
electrically conductive adhesive. 

[0079] 

This electrically conductive adhesive, after printing in 
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[an 



stainless steel metal edition of thickness 0. 1 mm 
whichpossesses opening of shape which similarity is done, 
youinstalled 321 6 chip resistor in substrate electrode pattern 
of circuit board which installs 3216 chip resistor, 30 min 
hardened with hot air circulating furnace of 150 deg C. 

[0080] 

volume content of electrically conductive filler which in 
Table I is closed in electrically conductive adhesive and 
connection strengths and connection resistance of mount 
body of 3216 chip resistor which areconnected with these 
electrically conductive resin are shown. 

In order for lengthwise direction side surface of 
aforementioned chip resistor to contact the share intensity 
tester indenter making use of share intensity tester (AIKOH 
engine EARING make and load cell use), it installed 
connection strength, pressed with share velocity 10 mm/min, 
when chip resistor falls off from circuit board, shear adhesion 
strength itdeflned load. 

As for connection resistance probe it contacted substrate 
electrode and measured with two-terminal method. 

Furthermore, also shear intensity^ connection resistance as 
for sample number with each 1 0, as for the nimierical value of 
in the table is mean. 

[0081] 

[Table 1] 













wmm (wtx) 


(N) 


(mQ) 


1 


1 0 


42. 1 


55 


2 


20 


41. 5 


38 


3 


30 


40. 9 


35 


4 


40 


40. 1 


2 9 


5 


50 


39. 5 


27 


6 


65 


38. 1 


27 




8 5 immn^^^m 


3 7. 0 


26 


]tm2 




52. 9 


19 



[0082] 



[0082] 

As shown in Table I, with this working example connection 
strength above conventional electrically conductive adhesive 
acquired by fact that content of electrically conductive filler 
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of electrically conductive adhesive isselected. 
When this is collected, it becomes sort of Figure 14. 
[0083] 

(Working Example 2 ) 

dendrite shape (high purity science research laboratory 
supplied "CUE07PB " (tradename )), flake condition ('TCG-l 
" tradename of Note: Tokuriki Kagaku Kenkyusho, K.K. (DB 
69-303-4019 ))), and abbreviation grain shape ("G-1 " 
tradename of Tokuriki Kagaku Kenkyusho, K,K. (DB 
69-303-4019 ))) the silver powder was used to electrically 
conductive filler of electrically conductive adhesive. 

In addition, epoxy resin and amine type curing agent were 
used to binder resin . 

These electrically conductive filler and binder resin measured 
weight it did volume, kneaded with 3-roll mill, made 
electrically conductive adhesive. 

mounting method^ of electronic part which uses these 
electrically conductive adhesive and evaluation method of 
themount body are same as aforementioned Working 
Example 1. 

evaluation result is shown in Table 2. 

[0084] 

[Table 2] 
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(N) 


(mQ) 


7 


T>H7<h®*10 


42. 1 


38. 5 
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T>HMhO*2 0 


41. 5 


36. 1 
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T>KMN<^*^4 0 


40. 9 


30. 3 


1 0 




40. 1 


25. 6 


1 1 




41. 8 


3 7. 4 


12 


x>HM b4 0+»frj^2 5 


39. 5 


27. 8 


13 


x>H7'1'h2 5+l|frJg*54 0 


38. 1 


28. 2 


14 . 




41. 8 


37. 7 


1 5 




40. 3 


2 8. 0 


16 




41. 5 


29. 6 


17 


+mmio 


40. 6 


36. 4 


18 


+SS»K2 0 


38. 8 


29. 4 




mmo^s 5 mmmmm 


38. 8 


26 


mM4 




52. 9 


19 



[0085] 
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[0087] 

Lfco 
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[0085] 

As shown in Table 2, with this working example connection 
strength above conventional electrically conductive adhesive 
thelow connection resistance acquired by shape of electrically 
conductive filler of electrically conductive adhesive and 
factthat content is stipulated. 

[0086] 

(Working Example 3 ) 

As elastic adhesive "PMIOO " (tradename ) of Cemedine Co., 
Ltd. was used to binder resin , 

In addition, average particle diameter used silver powder 
(Tokuriki Kagaku Kenkyusho, K.K. (DB 69-303-4019 ) "H-1 
" (tradename )) of 2.5;mu m to electrically conductive filler 
with irregular spherical shape. 

[0087] 

These binder resin and electrically conductive filler measured 
weight it did volume, kneaded with 3-roli mill, made 
electrically conductive adhesive. 

[0088] 
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mounting method of electronic part which uses this 
electrically conductive adhesive is same as theaforementioned 
Working Example 1. 

evaluation method of adhesion strength measured increase of 
connection resistance for bend displacement of substrate. 

evaluation method substrate which mounts chip part bent 
three-point support with span 50 mm,monitor did connection 
resistance simultaneously with bend displacement of the 
substrate, when connection resistance 10% increasing 
vis-a-vis initial value, bent thebend displacement value of 
substrate and made displacement intensity. 

[0089] 

[Table 3] 





(wtX) 


mmmM 

(ram) 


1 9 


10 


14. 5 


20 


20 


14. 4 


2 1 


30 


15. 2 


22 


40 


14. 9 


23 


50 


16. 0 


24 


6 5 


15. 5 




8 5 immnmrn) 


2. 4 


mm2 




2 1.6 



[0090] 

[0091] 
[0092] 

{mmm 4) 

Sh 1 tLXlt/utz^y^mmcD 3216 v-v>/^- 

±1::. m^OBB 2 om^yjmz&riL^xm 



[0090] 

As shown in Table 3, with this working example bend 
displacement intensity above conventional electrically 
conductive adhesive acquired by fact that elastic adhesive is 
used for binder resin of the electrically conductive resin. 

[0091] 

With this invention making use of those which mix elastic 
adhesive and conventional epoxy adhesive to binder resin it is 
good. 

[0092] 

(Working Example 4 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1 , as electronic part 1 , on circuit board 6 of glass epoxy, it 
producedmaking use of electronic parts mounting device of 
embodiment 7 on basis of mounting method of embodiment 2. 
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[0093] 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed,hardened with 1 50 deg C3 0 min. 

[0094] 

With this working example, this pressure changing pressure 
which head of the mounting equipment detects, with value 
which is divided with surface area whichcontacted with 
electrically conductive adhesive of 3216 jumper resistance as 
added pressure, it produced demount body. 

[0095] 

(Working Example 5 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1, as electronic part 1, on circuit board 6 of glass epoxy, it 
producedmaking use of electronic parts mounting device of 
embodiment 8 on basis of mounting method of embodiment 2. 

[0096] 

On gold terminal baseplate electrode 4 of circuit board 6, 

epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed,hardened with 150 deg 3 0 min. 

[0097] 

With this working example, gap of part electrode and 
substrate electrode which head of mounting equipment detects 
changing, it produced mount body. 

[0098] 

(Working Example 6 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1 , as electronic part 1 , on circuit board 6 of glass epoxy, it 
producedmaking use of electronic parts mounting device of 
embodiment 9 on basis of mounting method of embodiment 2. 

[0099] 
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On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0.1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed,hardened with 150 deg C« 3 0 min. 

[0100] 

With this working example, head of mounting equipment 
detected when installing the electronic part, electrical 
resistance between part electrode and substrate electrode 
changing, it producedmount body. 

[0101] 

(Working Example 7 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1, as electronic part 1, it produced on circuit board 6 of glass 
epoxy making use of electronic parts mounting device of 
embodiment 10 on basis of moimting method of embodiment 
3. 

[0102] 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0.1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed,hardened with 150 deg 3 0 min. 

[0103] 

With this working example, installing electronic part with 
mounting equipment, electrically conductive adhesive the 
amount of current between electronic part and circuit board 
which imparting it does changingfrom head in state of paste, 
it produced mount body. 

With this working example as for application time of current 
it made 25 msec. 

When application time is not verified, with 1 msec or less as 
for effect in additionis larger than 5 s heat emission it did 
between chip resistance and the circuit board , electrically 
conductive adhesive foamed. 

[0104] 

(Working Example 8 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1 , as electronic part 1 , it produced on circuit board 6 of glass 
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epoxy making use of electronic parts mounting device of 
embodiment 10 on basis of mounting method of embodiment 
4. 

[0105] 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 

printing . 

After that, registration doing jumper chip resistance 1 of 3216 
size, you installed,hardened with 150 deg C« 3 0 min. 

[0106] 

With this working example, after hardening electrically 
conductive adhesive, imparting it does from the head, amount 
of current between electronic part and circuit board changing, 
it producedmount body. 

[0107] 

(Working Example 9) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1 , as electronic part I , it produced on circuit board 6 of glass 
epoxy making use of electronic parts mounting device of 
embodiment 10 on basis of mounting method of embodiment 
5. 

[0108] 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0.1 mm with screen 
printing . 

After that, registration doing jumper chip resistance of 3216 
size, you installed,hardened with 150 deg C« 3 0 min. 

[0109] 

With this working example, at time of pressure and part 
installing which head when installing electronic part detects 
amount of current between the electronic part and circuit 
board which imparting are done changing from head,it 
produced mount body. 

[0110] 

(Working Example 10 ) 

Making use of 3216 jumper chip resistance of solder plating 
electrode with mount body of electronic part of embodiment 
1, as electronic part 1, it produced on circuit board 6 of glass 
epoxy making use of electronic parts mounting device of 
embodiment 10 on basis of mounting method of embodiment 
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6. 

[0111] 

gold electrode was used as terminal baseplate electrode 4 of 
circuit board 6. 

In addition, electrically conductive adhesive 3 used 
commercial thermosetting epoxy electrically conductive 

adhesive. 

As for electrically conductive filler of electrically conductive 
adhesive, with those of spherical shape, with particle size 
distribution which is made maximum grain size 6;mu m from 
minimum grainsize 0.5;mu m, average particle diameter those 
of 3.3;mum. 

[0112] 

On gold terminal baseplate electrode 4 of circuit board 6, 
epoxy electrically conductive adhesive 3 coating fabric was 
done with thickness of approximately 0. 1 mm with screen 
printing . 

After that, registration doing jumper chip resistance I of 3216 
size, you installed. 

Making use of hot air circulating furnace, it hardened 
electrically conductive adhesive 30 min it heats with 1 50 deg 
C with , connected electronic part to circuit board. 

[0113] 

With this working example, amount of current which 
imparting is done changing at timeof electrical resistance and 
installing between part electrode and substrate electrode 
which the head of mounting equipment detects when 
installing electronic part, it produced themount body. 

[0114] 

(Comparative Example 5 ) 

On gold terminal electrode of circuit board, coating fabric it 
did epoxy electrically conductive adhesive 3 with the 

thickness of approximately 0. 1 mm with screen printing , 
registration did the jumper chip resistance of 3216 size and 
installed, without pressurizing electronic part hardening 
electrically conductive adhesive, it produced mount body. 

[0115] 

(Comparative Example 6 ) 

On gold terminal electrode of circuit board, coating fabric it 
does epoxy electrically conductive adhesive 3 with thickness 
of approximately 0.1 mm with screen printing , registration 
does jumper chip resistance of 3216 size and it installs, 
between electronic part and the circuit board current 
imparting do hardening electrically conductive adhesive, it 

1 „ J *.! , ♦ 1 J.. 
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[0117] 
[S4] 



produced themount body. 
[0116] 

In order evaluation to do mount body of jumper chip 
resistance of 3216 size which are produced in Working 
Example which was inscribed above, 1 00 hour resistance after 
reliability test which is left was measured in connection 
resistance of initial stage and environment of temperature 85 
degC. humidity 85%. 

Collecting respective result, (Table 4 ) - it shows in (Table 6 ). 

[0117] 

[Table 4] 
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(Pa) 
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54 2 
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5K 
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3 3 
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2 9 


4-3 


20K 








2 5 


2 6 


4-4 


1 OM 








2 1 


2 1 


4-5 


2 OM 








1 8 


1 8 


4-6 


5 OM 








1 7 


1 7 


4-7 


6 OM 








mm 




mm 














5-1 




90 






542 


15 2 0 


5-2 




64 






3 0 


3 3 


5-3 




6 0 






2 8 


2 9 


5-4 




2 0 






1 8 


1 8 


5-5 




1 0 






1 7 


1 7 


5-6 




5 






mm 




mm 














6-1 






10 0 




8 5 


266 


6-2 






39 




3 2 


3 8 


6-3 






3 1 




24 


2 6 


6-4 






2 3 . 




2 2 


2 2 


6-5 






1 8 




1 7 


1 7 



[0118] 
[S5] 



[0118] 
[Table 5] 
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9 9 


7 0 
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^ -M: iteH 
^ 2S 1?1 

8 — 1 
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18 0 


5 0 4 


8-2 








0.01 


2 3 


24 


8-3 








0.1 


2 1 


2 1 


8-4 








0.5 


2 0 


2 0 


8-5 








5 


1 8 


1 8 


8-6 








10 


1 8 


1 8 


8-7 








50 


1 7 


1 7 
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1 7 


1 7 
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[0120] 



[0120] 

With Working Example 4 or Working Example 10, you could 
see decrease of electrical resistance in comparison with 
Comparative Example 5, 6. 

In addition, in regard to humidity resistance test, with each 
Working Example as for resistance it is considerably 
decreased with Comparative Example 5 and Comparative 
Example 6 vis-a-vis resistance rising. 

With each Working Example oxidized layer connection 
resistance of initial stage and connection resistance after 
humidity resistance test are low it is removed with , it is 
thought as thething where as for contacting state of 
electrically conductive filler and electrode of electrically 
conductive adhesive in connection, with mount body of 
Comparative Example 5 and Comparative Example 6 
vis-a-vis surface oxidized layer of electrode not being 
removed, at same time stabilize. 
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[0122] 



[0123] 
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m 4]A~D {t:^^BM(Dmmmm 2 icfcit^ 



[0121] 

[Effects of the Invention] 

As above explained, according to electrically conductive resin 
of this invention, of electrically conductive resin and 
connection strength of electronic part^ and electrically 
conductive resin and electrode of circuit board itcan improve. 

In addition, it is something which connection resistance 
stabilizes vis-a-vis the flexural deformation of substrate by 
fact that elastic adhesive is used for binder resin component of 
electrically conductive resin. 

In addition, as for adhesive of this invention resin component 
extrusion is donein outside by pressing, electrically 
conductive filler component concentration can remain highly 
in the inside, furthermore electrode surface damages and can 
connect 

Because of this electrically conductive adhesive can be 
formed on substrate electrode of circuit board without using 
solder, electronic part can be mounted. 

[0122] 

Like above with this invention , used conventional electrically 
conductive resin ^ and electrically conductive resin with 
bycomparison with mount body of electronic part, 
improvement of connection strength which is a serious 
problem with utilization and decrease of cost tobecome 
possible, utilization of various electronic equipment where 
environmental burden is smallbecomes possible. 

[0123] 

In addition according to this invention, contacting state of 
electrically conductive filler and the electrode of electrically 

conductive adhesive can be improved, can improve initial 
stage> and the long term reliability by comparison with Prior 
Art. 

[Brief Explanation of the Drawing(s)] 

It is a conceptual diagram of electrically conductive filler of 
dendrite of one example which is usedwith {Figure 1 } this 
invention. 

It is a electron microscope photograph (draw ratio 3000 ) of 
electrically conductive filler of dendrite of one example which 
is used with {Figure 2 } this invention. 

As for {Figure 3 } A~D it is a sectional view which shows 
mounting process of electronic part in form 1 of execution of 
this invention. 

As for {Figure 4 } A~D it is a sectional view which shows 
mounting process of electronic part in form 2 of execution of 
this invention. 
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As for {Figure 6 } A~D which is a figure which shows 
relationship of pressure between connectivity in form 2 of 
execution of {Figure 5 } this invention it is a sectional view 
which shows mounting process of electronic part in form 3 
ofexecution of this invention. 

As for {Figure 7 } A-D it is a sectional view which shows 
mounting process of electronic part in form 4 of execution of 
this invention. 

As for {Figure 8 } A-D it is a sectional view which shows 
mounting process of electronic part in form 5 of execution of 
this invention. 

As for {Figure 9 } A-'D it is a sectional view which shows 
mounting process of electronic part in form 6 of execution of 
this invention. 

As for {Figure 10 } A-B it is a sectional view which shows 
moimting equipment of electronic part in form 7 of execution 
of this invention. 

As for {Figure 1 1 } A-B it is a sectional view which shows 
mounting equipment of electronic part in form 8 of execution 
of this invention. 

As for {Figure 12 } A~B it is a sectional view which shows 
mounting equipment of electronic part in form 9 of execution 
of this invention. 

As for {Figure 13 } A-B it is a sectional view which shows 
mounting equipment of electronic part in form 10 of 
execution of this invention. 

Working Example 1 of {Figure 14 } this invention and 
content and characteristic of electrically conductive filler of 
conventional electrically conductive adhesive are shown. 

[Explanation of Symbols in Drawings] 



1 




1 


electronic part 


2 




2 


part electrode 


3 




3 


electrically conductive adhesive 


4 




4 


substrate electrode 
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circuit board 



@ 14 



drawing 

Figure 14 

Modification 

[Content of Amendment] 



a .b 
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50 7080 



IS 
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90 100 



[a 14] [Figure 14] 
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